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ENGLISH JOURNALISM. 

We are so used to reading slandering, 
remarks in English journals about America and American inven- 
tions, that we have ceased to notice them, except when they furnish 
They remind us of the snarling and barking of the 
But it seems 


stinging and cutting 


us amusement. 
little dog while he is safely behind his master’s fence. 
to us that the editor of a prominent London contemporary, which . 
we esteem too highly to name here, has gone beyond the bounds of 
courteous international criticism, when, in a recent issue, he replies 
to an American author, who, with pardonable pride, referred to the 
‘American Republic’’ as ‘‘man’s greatest political institution,’’ by 


ae ”” 


saying that the ‘‘ political institution’’ is a ‘‘gigantic failure,’’ and 
that it was converted ‘‘in one short century to a mere plutocratic 
tyranny.’’ We hope the editor felt a little remorse when he saw 
his remarks in print, especially when he noticed that a large share 
of the articles in that very issue of his journal—three out of four of 
the leading technical articles—were of American origin, the fourth 
being an unacknowledged translation of a French article. While 


we do not mean to argue that good technical articles could not 


” ee 


originate in a country which is a ‘‘gigantic failure 
plutocratic tyranny,’’ yet it does seem to us that a country in which 


or a ‘‘mere 
so much good and original work is being done in electrical and 
other branches of engineering deserves to be treated a little more 


sc 


respectfully than to be called a ‘‘ gigantic failure.’’ If the remarks 
of the editor were caused by a fit of indigestion, chronic liver com- 
plaint or some such ailment from which he was suffering, he ought 
to get a substitute until he feels better. Such remarks can do no 
technical paper any good. 

RAPID TRANSIT IN BOSTON. 

The majority of votes cast at the referendum election in Boston 
last week for a combined elevated and subway scheme of rapid 
transit finally gives sanction to that project, but judging from the 
violent letters written to the local newspapers in regard to it, the 
result seems far from producing general satisfaction. Both the sys- 
tem and the methods used to promote its adoption are energetically 
attacked, and there seems to be a prospect of a good-sized scandal 
before in 


in the future. As we have remarked 


underground electrical rapid transit plans seem to repel politicians 


these columns, 


everywhere as they did in Boston, apparently for the reason that they 
do not present the multifarious chances of ‘‘ pickings’’ that elevated 
roads involve through condemnation and 
The rapid transit commission 


damage proceedings, 
street franchises, blackmail, etc. 
appointed by the Governor of Massachusetts in 1891 reported against 
underground roads for the reason that but little time could be saved 
if passengers had to descend below the surface fifty or sixty feet, 
and then reascend at the end ofa mile or less, and the further 
reason that the shock from plunging into the ‘‘icy chill of these 
damp sub-cellars’’ would render their adoption of more than doubt- 
ful expediency—this in face of the success of electrically operated 
underground roads in Europe! As to the arguments that had 
weight in turning sole attention to the system adopted, the follow- 
ing extract from a signed letter in the Boston /os¢ is significant: 
‘‘In my opinion a bigger scheme for interior boodleism was never 
‘‘carried through the Legislature. What the modus operandi of 
‘securing and dividing the boodle will ultimately turn out to be I 
‘‘do not know, nor any one else outside of the cabal who manipu- 
‘‘lated the legislative wires and hypnotized the opponents of the 
‘deal in the Legislature, and nearly all the Boston press. The 
‘thistory of the so-called rapid transit in this State is a disgrace to 
‘*those who control such affairs, and I am convinced this last deal 


‘twill capsheaf the whole unsavory monument of selfish grasping on 
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‘*the part of corporations and would-be corporations and the weakness 
‘‘ot legislators. ’’ 


THE NORTHWESTERN ELECTRICAL ASSOCIATION. 


The recent meeting of the Northwestern Electrical Association at 
St. Paul was so successful, not only in attendance, but in the 
character of the papers read, and the interest maintained through- 
out in the procceedings that the gentlemen at the helm whose skill- 
ful work led to this result deserve unusual credit. There was a 
noticeable lack of the merely perfunctory papers sometimes so 
painfully predominant at similar meetings, and if this characteristic 
is maintained there is no reason why the success of the present con- 
vention may not be repeated, and even surpassed. No greater mis- 
take can be made by such bodies than to place upon their pro- 
gramme papers that contain no original value, and are merely 
collections of commonplace remarks, strung together for the occa- 
sion. The paper that apparently came nearest to the interests of 
most of those in attendance was the very able argument of Mr. 
Allen Ripley Foote in favor of private against political ownership and 
operation of non-competitive public enterprises. The convention 
did well to order this paper printed for wide circulation, for the 
tone of it is such as not to arouse violent prejudices on eithe r side 
of the question. The arguments are of such a character that a par- 
tisan on one side may quote them to an equal partisan on the other 
with the assurance of a respectful hearing, and not with the usual 
that the 


position of Mr. Foote is not strictly an ex parte one, for while lay- 


result of further confirming prejudices. It will be seen 
ing down the principles in favor of private ownership he also lays 
down the necessary ones for the protection of the public against 
possible abuses of such ownership. His contention is not that the 
private ownership/and operation of non-competitive public enterprises 
shall be exercised as would be a strictly personal and private busi- 
ness, but that such owner shall have the advantage of the economic 
principles which do not conflict with the public welfare, not as a 
natural right, but because the public interests are thereby best 
served. This puts the matter in a light that will go far toward dis- 
arming the prejudice created in even perfectly fair minds by the 
intemperate claims of some opponents of public ownership. The 
paper of Mr. Page is a contribution to the subject of incandescent 
lamp economy which will be the more appreciated because it is not 
written from any theoretical point of view, but considers the ques- 
tion with reference only to the practical points involved, and the 
the 
fallacies of giving undue weight to long life, and of expecting any- 


way these clearly affect the station manager. His remarks on 
thing but bad results from raising the voltage on old lamps, as well 
as his observations on the desirability of uniformly maintained volt- 
age, on keeping individual records of lamps, and on the relations to 
customers, cannot be too deerly considered by central station mana- 
gers. In a future issue we shall discuss some of the conclusions of 
Mr. B. J. Arnold’s paper. 


FIRE ROOM ECONOMY. 


The paper read by Mr. John C. McMynn at Chicago brings up a 
subject that will soon receive more general attention than it has in 
the past. Heretofore there have been so many other directions in 
which obvious savings in central and power stations could be made 
that the fire 


machinery is practically perfect, and the economy of the 


room has been neglected, but now that dynamo 
steam 
engine is receiving close attention, the considerable savings that 
may be made in the boiler department will, in turn, be taken up. 
It is well, therefore, to examine into the various factors influencing 
the efficiency of this department in order to see in what directions 
savings can be made, and the relative amounts. A _ boiler trans- 
forms the chemical energy of coal into the expansive energy of 
and like in all other transformations of 


steam, energy, perfect 


efficiency cannot be attained. To consume the coal air must be 
used, which at once introduces an element of inefficiency, for 


almost ninety per cent. of the weight of gas admitted passes off in 


an uncombined state, but with its temperature increased, and the 
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part of the oxygen utilized, as well as the gases from the coal, also 
carry off heat. The less air admitted, therefore, and the lower its 
temperature when it passes into the atmosphere, the less heat will 
pass off. With mechanical stokers the former condition can be 
approximately attained, and only the exact quantity of air necessary 
for combustion admitted to the furnace. 


fore, an undoubted gain may be made, which, however, it seems 


Through their use, there- 


high to place at 30 per cent. unless the hand firing superseded was 
unusually inefficient. The gain from mechanical stokers not only 
results from allowing a proper regulation of air, but also from pre- 
venting great wastes in opening fuinace doors for firing, and in 
permitting a more efficient combustion of fuel, if accompanied, as 
we believe they always are, with means for mechanically working 
the fires. By increasing the ratio of the heating to the grate surface 
the outgoing gases will be further cooled, but as each square foot of 
such surface added decreases in heat absorbing power on account of 
the decrease in the difference of temperature between it and the 
outgoing gases, a commercial limit is soon reached, beyond which 
it would not pay to add further surface, and as in practice it is 
probable that such a limit has been attained, there is not much, if 
anything, to look for in this direction. The difference of tempera- 
ture between the ingoing and outgoing gases may be decreased by 
heating the former, thus introducing a saving, but the reverse will be 
the case, it should be needlessto say, if the steam in the boiler 
supplies the heat, as seems the condition in the case quoted in the 
discussion of Mr. McMynn’s paper. The gases, after they have 
passed by the steam surfaces of the boiler, ordinarily can be drawn 
on for sufficient thermal units to heat both the entering air and 
feed water, but even here there is a limit with natural draft, for the 
gases must have a considerable temperature, depending upon the 
height of the chimney, to furnish the necessary draft head. With — 
blowers, however, we have a different set of conditions, and their 
use, in connection with mechanical stoking, seems to present ideal 
conditions for efficiency. With blowers the air required can be 
regulated to a nicety, and for all rates of combustion; being 
independent of natural draft, the gases, after doing duty in the 
boiler, may be forced into a second chamber, and by passing over 
feed water surfaces and finally over thin pipes through which the 
air for combustion is drawn, their temperature may be reduced 
The pressure at which 


the blowers should be worked will depend upon the mechanical 


below a point possible with natural draft. 


obstruction offered by the above surfaces, and their useful heat 
absorbing area, so that without these data it cannot be predicted. 
For a given case it would be determined by the final temperature 
of the escaping gases.: The only economy in the use of blowers is 
to reduce this temperature, and as the difference of temperatures 
between the boiler surface and gases cannot be economically reduced 
below a certain point it will be seen that feed water or air heating 
surfaces, or both, are necessary to attain this economy. There are 
cases, of course, where blowers may be used with economy, though 
leading to a direct waste of heat, as in stations with a sharp peaked 
load line where the waste, during the short time daily the blowers 
are used, may be more than compensated for by less first cost of 
boilers, less space occupied and less waste during the other hours 
from radiation, banked fires, etc.; also where a cheap grade of fuel 
may thereby be substituted for a more expensive one. It is proba- 
ble that with the combination here outlined a boiler efficiency of 
probably 80 per cent. may be attained. At present 75 per cent. is 
a very high figure for boilers in normal condition, while 50 per 
cent. is perhaps nearer the usual efficiency, so that we have a mar- 
gin of 50 percent. for savings, though, of course, this will be 
reduced by the interest on, maintenance of, and cost of working 
the increased apparatus. We have assumed that condensing engines 
would be used with the boilers, for otherwise the cost of change to 
that type would ordinarily offer enough of an economical margin to 
put off the fire room for future attention. It has also been assumed 
that such obvious matters as boiler lagging and setting are attended 
to, for it would seem to be useless to expect an intelligent interest 
in any question from a man who loses 15 per cent. by an inferior 
boiler setting, though we doubt if such cases are as frequent as Mr. 


McMynn’s remark would seem to imply. 
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Pupin’s System of Cable Working. 





Our esteemed American contemporary, The Electrical World, is 
somewhat put out at some remarks which we recently made with 
reference to Dr. Pupin’s system of increasing the speed of working 
of submarine cables. If we have exceeded the bounds of courteous 
criticism in the remarks in question, we unreservedly withdraw 
them, though, at the same time, we must adhere to the main facts 
of our contention. When an invention is based wholly, or almost 
wholly, on theory, it is often extremely difficult to point to where 
the fallacy lies, and it is far better to bring forward the evidence of 
practical knowledge and experience to prove the argument. In 
the present case we chiefly based our remarks upon the results of 
very numerous experiments which we happen to know have been 
made during several years past by the electricians of the British 
Postal Telegraph Department upon Wheatstone automatic fast speed 
working. In order to obtain high speed on long circuits, it bas 
been found necessary to introduce ‘grepeaters’’ at intermediate 
points, so as to bring the working ‘‘K R’’ within the limits neces- 
sary to give the high speed. The apparatus for this purpose is 
somewhat complex, and in the course of the numerous experiments 
which have been made, a very great number of trials were carried 
out with shunted condensers at one or more intermediate points to 
see whether the division of the line with such condensers would 
not enable fast speed working to be obtained without the use of 
repeaters. The result of the experiments was to clearly indicate 
that the tendency of such contrivances was to reduce, and not to 
increase, working speed. The actual arrangements tried were much 
on the same lines as those indicated by Dr. Pupiu, though possibly 
certain of the combinations suggested by the Doctor were not experi- 
mented with. We should be the first to congratulate the inventor 
if he could practically show that he has actually hit upon a method 
which effects the object which he theoretically believes he has 
arrived at; but in the absence of the application of the touchstone 
of experiment we must remain incredulous. We shall, however, 
look forward with interest to the development of Dr. Pupin’s work, 
and hope that we have been mistaken in our estimate of it. It has 
been our fortune (or misfortune) on more than one occasion to have 
to listen patiently to the enthusiastic arguments of inventors, who 


with apparently perfect logic have conclusively proved their 
contentions, but in the end the disappointed inventor has 
nearly always found that the result has not been what 
he anticipated. Facts are stubborn things; an unfortunate 


citizen had managed to get in the meshes of the law and to 
be incarcerated in the county gaol; his legal adviser, who had been 
sent for, and had carefully listened to his client’s statement of woes, 
after a little reflection assured him that he need not alarm himself. 
‘*T have carefully considered your statements, and am perfectly 
satisfied that you cannot possibly be imprisoned for what you have 
done.’’ The unfortunate citizen did not seem much comforted. 
‘* What is the use of your telling meI can’t be shut up? Confound 
it, man, here I am.’’—London Electrical Review. 


Nikola Tesla. 





The Sunday World of July 22 prints an interesting half-page 
article on Nikola Tesla, written by Mr. Arthur Brisbane, and 
accompanied by a portrait which we reproduce, without, however, 
the full caption which was as follows: ‘‘ Nikola Tesla. Showing the 
Inventor in the Effulgent Glory of Myriad Tongues of Electric 
Flame After He Has Saturated Himself with Electricity.’’ In de- 
ference to the well-known modesty of Mr. Tesla, we will not re- 
produce the newspaper writer’s highly complimentary description 
of his personality and achievements, but confine ourselves to the fol- 
lowing extracts, containing his remarks on thefuture of electricity 
and on the effects on the human body of high voltages coupled 
with high frequencies. 

In answer to a question from the interviewer as to what he hoped 
to see accomplished by means of electricity, Mr. Tesla replied: 
‘*You would think me a dreamer and very far gone if I should tell 
you what I really hope for. But I can tell you that I look forward 
with absolute confidence to sending messages through the earth 
without any wires. I have also great hopes of transmitting electric 
force in the same way without waste. Concerning the transmission 
of messages through the earth, I have no hesitation in predicting 
success. I must first ascertain exactly how many vibrations to the 
second are caused by disturbing the mass of electricity which the 
earth contains. My machine for transmitting must vibrate as often 
to put itself in accord with the electricity in the earth.’’ 

When asked if he did not feel a little worried about taking a cur- 
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rent of a quarter of a million volts, Mr. Tesla said. ‘‘I did at first 
feel apprehensive. I had reasoned the thing out absolutely; never- 
theless, there is always a certain doubt about the practical demon- 
stration of a perfectly satisfactory theory. My idea of letting this 
current go through me was to demonstrate conclusively the folly 
of popular impressions concerning the alternating current. The 
experiment had no value for scientific men. A great deal of non- 
sense is talked and believed about ‘volts,’ etc. A million volts 
would not kill you or hurt you if the current vibrated quickly 
enough—say half a million times to the second. Under such con- 
ditions the nerves wouldn’t respond quickly enough to feel pain. 
You see, voltage has nothing to do with the size and power of the 
current. It is simply the calculation of the force applied at a given 
point. It corresponds to the actual pressure per square inch at the 
end of a water pipe, whether the volume of the water be great or 





NIKOLA TESLA. 


small. <A million volts going through you doesn’t mean much 
under proper conditions. Imagine a needle so small that the hole 
it would make in going through your body would not allow the 
blood to escape. Imagine it so small that you couldn't even feel it. 
If you had it put through your arm slowly, that would be, electri- 
cally speaking, a very small voltage. If you had it stuck through 
your arm with great rapidity, going, say, at the rate of a hundred 
miles a second, that would be very high voltage. Voltage is speed 
pressure at a given point. It wouldn’t do you any more harm to 
have a needle shot through your arm very rapidly—that is to say, 
with high voltage—than it would to put it through slowly. In fact, 
if it hurt you at all, the slow operation would probably hurt more 
than the other. The question of danger is simply the size of cur- 
rent, and yet if a big enough current should be turned against you 
and broken with sufficient rapidity—if it should, so to speak, jerk 
back and forth an inconceivable number of times to the second— 
it wouldn’t kill you. Whereas, if applied continuously, it would 
simply burn you up.’’ 














Practical Notes on Dynamo Calculation.—XIl. 


BY ALFRED E. WIENER. 


26. .Grouping of Armature Coils. Formula for Connecting. 

A general formula for connecting the conductors of a closed 
coil armature has been given by Arnold’ as follows: 
If K = Number of conductors arranged around armature core; 

a = Number of conductors per commutator segment ; 


6 = Number of bifurcations of current in armature ; 
6 = 1, single bifurcation, or 2 parallel circuits ; 
6 = 2, double " * = " "e s etc. 


P = Number of pairs of magnet poles; 
= ** Pitch,” or ‘‘spacing’’ of armature winding; 7. ¢., the 
numerical step by which is to be advanced in connecting 
the armature conductors; 
then the number of armature conductors can be expressed by 


K=ax(Pxytb), 


from which follows the connecting formula for any armature: 
1 sew 

The general rule, then, for connecting any armature, is: 
** Connect the end (beginning) of any coil, 7, of the armature to 

the beginning (end) of the (« + y)™ coil.” 

For the various methods of grouping the armature coils, the 
above formula is applied as follows: 

a. Parallel Grouping.—In this method of connecting there are 
as many parallel armature branches as there are poles, viz.: 2 P 
circuits, or P bifurcations. Spiral winding, lap winding and 
wave winding may be applied: 

(1.) Spiral Winding and Lap Winding.—In this case the multi- 
polar armature is considered as consisting of Pbipolar ones, and 
independently of: the number of poles, P= land 46 = 1 isto be 
inserted in (63), and the formula applied to a set of conductors 
lying between two poles of the same polarity. 

(2.) Wave Winding.—Here the actual number of pairs of poles, 
P,and the actual number of bifurcations, 6 = P, is to be intro- 
duced in (63), and the formula applied to the entire number of 
conductors. 

b. Series Grouping.—This is characterized by having but two 
parallel armature circuits, or one bifurcation, no matter what 
the number of poles may be; for series connecting, therefore, 
we have 6 = 1. 

In the special case of P = 1, bipolar dynamos, the series con- 
necting is identical with the parallel grouping, and the winding 
may be either a lap winding (spiral winding) or a wave winding; 
the latter holds good also for P= 2; 7. e., for four polar machines. 
For dynamos with more than four poles, P> 2, however, series 
grouping is only possible by means of wave winding. 

c. Series Parallel Grouping.—In the mixed grouping the num- 
ber of bifurcations is greater than 1, and must be different from 


(63) 


P, hence in the connecting formula we have 6>1 and 6 z FP. 

In this case there are either several circuits closed in itself, 
with separate neutral points on the commutator, or one single 
closed winding with 4 parallel branches. The latter is the case 


if y and , are prime to each other; the former if they have a 


common factor; this factor, then, indicates the number of inde- 
pendent circuits. 

27. Application of Connecting Formula to Special Cases. 

a. Bipolar Armatures. 

(1.) For any bipolar armature the number of pairs of poles, as 
well as the number of bifurcations, is = 1; furthermore, the 
number of coils percommutator bar is usually = 1; consequently 
a=1,if in the connecting formula the number of conductors, 
K, is replaced by the number of coils, 2. For ordinary bipolar 
armatures, therefore: 


Pe=i,@¢@=21,6=1; (64) 
(2.) If the number of commutator segments is half the number 


of armature coils, 7. ¢., two coils per commutator bar, then 
n 


7 +* 

6. Multipolar Armatures with Parallel Grouping. 

(1.) By multiplying the bipolar method of connecting, we have: 
Pw i, as 4,80 1s...00 y=un +1 (66) 

This is a spiral winding; beginning and end of neighboring 


(65) 


1E. Arnold, Die Ankerwicklungen der Gleichstrom Dynamomaschinen. 
Berlin, 1891. 
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coils are connected with each other, and a commutator connection 
made between each two coils. The number of sets of brushes is 
2P. 

For multipolar parallel connection and spiral winding with 
but two sets of brushes, either 2 divisions may be used in the 
commutator, and the bars, symmetrically situated with reference 
to the field, cross-connected into groups of P bars each—or only 


n 
~p segments may be employed, and P coils of same relative 


position to the poles connected to each bar by means of Psepa- 
rate connection wires. 

(2.) In connecting after the wave fashion by joining coils of 
similar positions in different fields to the same commutator 
segment, the following formula is obtained : 

1 me a a ek 
P2Pesztb=P;... yop? $ => F1 (67) 

If yand m have a common factor, this method of connecting 
furnishes several distinct circuits closed in itself, the common 
factor indicating their number. 

(3.) If P similarly situated coils are connected in series between 


: n 
each two consecutive commutator bars, only “pp segments, but 


2Psets of brushes are needed ; the winding is of the wave type, 
and the connecting formula becomes: 


c. Multipolar Armatures with Series Grouping. 

(1.) If all symmetrically situated coils exposed to the same 
polarity, by joining the commutator segments into groups of P 
bars each, are connected to each other, they can be considered as 
one single coil, and we obtain: 


1 i 
es Ps 18 se Be sess I =—p (mn $1) (69) 


Each brush, in this case, short circuits P coils simultaneously. 
The same formula holds good, if beginning and end of every 
coil are connected toa commutator bar each. The latter can 
always be done if Pis an uneven number; but if P is even, the 
number of coils, 7, must be odd. In the case of P uneven, if ” is 


even, the brushes embrace an angle of 180°; but if ” is odd, an 
Q 


180 
angle of only P is enclosed by the brushes. 


(2.) Instead of cross connecting the commutator, the winding 
n 
itself can be so arranged that only p bars are required. In 


this case the connections have to be made by the formula: 
1 n 
P= Pe=P,b=13...... = - -( ) 
- PUP + 


NoTre.—In drum armatures the beginning and end of a coil 
being situated in different portions of the circumference, they 
should be numbered alike, and yet marked differently, in order 
to facilitate the application of the above connecting formule. 
By designating the beginnings of the coils by 1, 2,3,...... , and 
tne ends by fF, 2,:3 466500 , this distinction is attained. 


(70) 


(To be continued. ) 


Earthquake in Tokyo. 





Mr. S. Katogi, of Tokyo, sends us an account’of a violent earth- 
quake which occurred at that place at 2 p. m. on June 20, in which 
several persons were killed and much damage done to electrical 
overhead lines and central station chimneys. Almost all telegraph, 
telephone and fire alarm service was interrupted, mostly through 
contacts between lines. Nearly all the brick buildings in the town 
were damaged more or less, while the brick chimney of the first 
station of the Tokyo Light Company was cracked very badly and 
the station put out of commission for three nights; the brick chim- 
neys of the second, thira and fourth stations were also cracked, 
but that of the fifth is an iron one and was not injured. The brick 
chimney of the Teikoku Station was damaged somewhat, but that 
of the Shinagawa, a brick structure protected with iron, was unin- 
jured, as was also the iron chimney of the Fukagawa Station. We 
are informed that the lesson in refard to the futility of builaing brick 
chimneys in an earthquake country has been well learned this 
time, and that hereafter it is probable that none other than iron 
ones will be erected, 








arenas 


AvucustT 4, 1894. 


THE ELECTRICAL WORLD. 99 





HE second semi-annual convention of the Northwestern Elec- 

trical Association, held at the Ryan Hotel, St. Paul, on 

July 18, 19 and 20, was not only an event of interest to the 

section of the country most directly represented, but, from 

the high character of the papers read, one of importance to the elec- 

trical public generally. Leaving aside the many questions as to the 

desirability of electrical associations and societies embracing the lo- 

cal interests of various sections of the country, it cannot be denied 

that the results of the meeting of the North Western Association 

proved its usefulness and confirmed the expectations of those who 
labored for its success. 

Our readers are more or less familiar with the Northwestern Asso- 
ciation, its scope and objects. It is now in its second year, and its 
success seems assured. Though its second semi-annual meeting was 
held in the midst of an unparalleled business depression, when rail- 
road travelling in the west was fraught with many dangers, a very 
large number of central station managers, owners and representa- 
tives registered at the Ryan Hotel, in addition to a great number of 
supply men and manufacturers, some of whom had exhibits in the 
coriidors of the botel. The electrical journals were also well rep- 
resented, and the whole affair was most gratifying to the officers 
of the association. 

The entertainment features of the meeting will long be remem- 
bered, the people of the ‘‘Twin Cities’’ having taken special pains 
to make their visitors welcome. All thoserwho were present are 
already pledged to attend all future meetings. 

The sessions of the meeting were models of dispatch and thorough 
ness. There was no lack of excellent papers, good talkers, and a 
spirit of eager participation in everything that was going on. To 
these features the success of the convention is largely due. We 
give below a detailed account of the various sessions, and print 
elsewhere in this issue the excellent papers of Mr. A. D. Page, 
Mr. B. T. Arnold and Mr. Allen R. Foote, the former in full. 


WEDNESDAY MORNING. 


The association met at the Hotel Ryan at 10:30 a. m. Wednes- 
day, July 18, 1894. In the absence of the president, Mr. C. C. 
Paige, of Oshkosh, Wis., the first vice-president, Mr. W. R. Baker, 
of Waupaca, Wis., called the meeting to order with a few appro- 
priate remarks, and after the transaction of considerable business 
the session was adjourned to 2:30 p. m. 


WEDNESDAY AFTERNOON. 


In the absence of the author, Mr. Fred. De Land read a paper 
by Mr. John C. McMynn on ‘‘Economy in the Boiler Room.”’ 
Mr. McMynn referred to the desirability of good setting for boil- 
ers, stating that a saving of at least 15 per cent. can be effected 
in this respect with horizontal tubular boilers. The use of feed 
water heaters is urged, and the temperature of the feed water should 
be made to approach 212 degrees as nearly as possible, not only for 
economy but also to render the deposition of scale in them more 
certain. It is recommended that boiler compounds be selected with 
reference to the quality of feed water used, and a chemical analysis 
made to determine the question. Mr. McMynn recommends that 
whenever possible the fuel and water fed to boilers should be 
weighed or measured, and that a water meter be installed for the 
latter purpose; he also thinks that it would be economical to have 
the engineer make calorimetric tests of the quality of steam. 
Without entering into the relative merits of water tube and horizon- 
tal fire tube boilers, Mr. McMynn gives the following formula, 
which, he says will enable a decision to be arrived at in a given case: 
B(1+64+D+P(1+6 
ary ys. +54] + P(1+6) 
where # = cost of boilers. 
‘« boiler plants. 
= rate of interest on above costs. 
= cost of attendance per h. p. hour. 
‘* compounds and incidentals per h. p. hour. 


Il 


Fahy 
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W = ‘* fuel per h. p. hour. 

D = yearly cost of repairs. 

H = horse-power. 

N = number of hours plant runs per year. 


The question of fuels is discussed, and it is stated to be econom- 
ical to enlarge a plant to burn a cheaper fuel with less evaporation, 
the limit being the point where the interest on the investment 
equals the saving per year. While oil is approved, whether it will 
prove economical depends on the price and the number of boilers in 
a battery. It is stated that the Auditorium plant in Chicago saved 
$6,000 per year by using natural gas. Reference is made to recent 
improvements of the Pullman Company, which now employs the 
Hawley down draft with great economy, burning the refuse of the 
wood working shops and poor grades of coal, and has adopted the 
Warren Webster vacuum system. 

In the discussion Mr. Debell spoke of the good results from burn- 
ing slack coal with blowers which drew hot air from above the 
drum of the boilers, the temperature being raised to 200 degrees. 
Mr. Rau commended the Sellers—Galloway boilers, but Mr. Stewart 
thought that while this type was efficient the tubes were difficult to 
clean. Messrs. Stewart and Grover spoke highly of mechanical 
stokers, the latter stating that he had saved 30 per cent. by their 
use. 

Prof. Shepardson then read a paper on ‘‘The Relations Between 
Technical Schools and the Electrical Industries,’’ which made an 
earnest and manly plea for technical education. He referred to the 
vast amount of capital invested in electrical interests—probably not 
less than two billion dollars—and to the work of the various techni- 
cal institutions throughout the country in educating young men 
who will be competent in a technical sense to fill the many import- 
ant positions in this great field in which a special technical knowl- 
edge is necessary for success. He also referred to the wrong 
impression of some practical men of the work done by the technical 
schools, which is based upon the idea that the training is too theo- 
retical and impractical. On the contrary, the technical schools are 
more and more teaching the fact that success in engineering may be 
obtained only by hard and unceasing work, and that the student 
must learn theory and practice together, that he must temper his 
theory with practice and govern his practice by theory. The 
students are urged by their instructors to spend their summer vaca- 
tions of three months in electrical factories, repair shops, electric 
light and railway stations, in wiring or whatever way they may be 
able to gain experience in practical work. Under favorable circum- 
stances they are urged to continue their experience through a full 
year before returning to complete their technical course, and in 
many cases after graduation the students return to work for the 
same concerns with which they spent their vacations. While a 
thorough grounding in theory is desirable, much importance must 
be given to actual experience, and the work of the courses is there- 
fore made as practical as possible. Prof. Shepardson suggests what 
the relations between a technical school ana the men engaged in 
electrical business should be. The schools aim to-help the latter 
by educating men to help raise the standard of construction and 
repair work, and to assist in developing new industries and be of 
good service wherever they are located; by offering the facilities 
of libraries and laboratories for researches and original investiga- 
tions; by providing the necessary facilities for making expert tests 
of efficiency, strength of materials, etc. In turn it is asked of those 
engaged in electrical industries to encourage the schools by encour- 
aging the graduates, and to use the schools as employment bureaus. 
He also suggests that they aid the schools by sending to them 
samples and specimens, the results of peculiar accidents, and pieces 
from scrap heaps showing how different materials and apparatus 
stand use and abuse, pieces of discarded apparatus with reasons for 
its disuse, specimens of historical interest showing the steps of 
development, etc. The reading of the paper was followed by 
applause, and considerable discussion took place between the mem- 
bers as to the relative merits of correspondence and technical 
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schools, Prof. Shepardson advo¢ating the latter, and Messrs. Brooks, 
Thorn, Norcross, Stewart and Sullivan contributing their views. In 
the evening a large party joined in an excursion to Lake Como, 
where a band concert was given for their entertainment. 


THURSDAY MORNING. 

After some discussion, upon the motion of Mr. E. L. Debell, the 
chairman, a committee of three, consisting of Messrs. Carroll Collins, 
Pliny Norcross and W. N. Stuart, was appointed to consider the ad- 
visability of making the secretaryship a salaried office, and their 
report advising that $75 should be appropriated for this purpose was 
adopted, though Mr. Thom, the present secretary, expressed a pref- 
erence to give his services gratis. 

After transacting various other matters of business, including in- 
structions to the Committee on Schedule of Rates to make a com- 
pilation of central station statistics within six months and print 500 
copies, Mr. B. J. Arnold read a paper on ‘‘The Cost of Producing 
Electrical Energy,’’ which is printed elsewhere in this issue. The 
discussion which follows was participated in by Messrs. Kammeyer, 
Cuneo and Markle. 

Mr. Chas. H. Chalmers then read a paper by Mr. Gilbert Donald- 
son, electrical engineer of the D. & D. Electric Company, on 
‘*The Modern Dynamo.’’ Mr. Donaldson’s paper, after sketching 
the general advance in dynamo construction, and referring to the 
progress in multipolar machines in particular, dwells on the sub- 
ject of the new type of multipolar direct constant current closed 
coil arc dynamo recently put on the market. He states that the 
difficult point of these machines seems to be to get good automatic 
regulation and sparkless commutation, and referred to the various 
claims as to the proper shape of the pole pieces to obtain these 
ends, In some experiments of his own along these lines he found 
that so far as the sparking goes the shape of the pole pieces cuts a 
very small figure except in one case, which, however, is a very 
important one. If the dynamo is run, say, 25 or 50 per cent. below 
its real capacity, almost any pole piece will not spark, but above 
this the case is altogether different, and the shape has much to do 
with the sparking. The real point is to get sparkless commutation 
at maximum output. This can be done by putting plenty of iron 
in the polar tips, the effect of which is to get a more uniform field 
throughout, and also provide sufficient induction to balance the 
self-inductance of the short circuited coil when the brushes are well 
around toward the neutral plane, or line where the induced E. M. F. 
changes sign. No special shape is necessary, the requirement being 
simply to make the tips heavy and rather full, which allows the 
lines of force to spread out toward the tips and thus be of more uni- 
form density. Another interesting way of securing a fairly uniform 
field is to make continuous pole pieces, but this has the disadvan- 
tage of reducing the capacity of the machines. 


THURSDAY AFTERNOON. 


The meeting was called to order by Mr. Debell, and Mr. C. K. 
Stearns read his paper on the ‘‘Economical Operation of Electric 
Light Plants.’’ Mr. Stearns insisted upon the necessity of the 
installation of the most economical machinery and material, even 
though the first cost is greater, and the desirability of a strict system 
so organized that the manager ot a central station may know what 
each item is costing from day to day; he also strongly recommended 
the use of recording meters, preferably wattmeters. Much atten- 
tion is paid in the paper to the subject of charging for lights, and 
it is held that the most economical method for both customer and 
company is the meter system, as it not only protects the central 
station, but checks extravagance on the part of the customer. It 
has been found in a number of cases that with the meter system the 
maximum load has been reduced at least 30 per cent. It is recom- 
mended that the change from flat rates to meters be made in the 
summer time when the lamp bill of the customer is at its minimum, 
as he will then have an opportunity to gradually introduce the 
necessary economy in the use of lamps before his bills are large. 
If the meter basis of charge were adopted, and the rate so placed 
that the customer would pay for the light real/y needed about what 
was previously paid before by contract for the wasteful service, the 
consumer would speedily learn to so economize as to.use only what 
was necessary, thus reducing the real consumption, while practically 
the same income would be received. Consumers are almost always 
pleased with this arrangement because it leaves the amount of the 
bill entirely dependent upon their own economy. Another advan- 
tage of the wattmeter is that it will be acheck not only upon 
‘he coal pile, but on the line, by acting as a detector of leaks, and 
on alternating circuits would indicate the loss of transformers, and 
thus lead to their best disposition. Mr. Stearns concludes his paper 
with descriptions of the various practical wattmeters on the market. 

An interesting discussion followed, which was participated in by 
Messrs. Cuneo, Stewart, Grover, Thom and Rau. 


Vor. XXIV. No. 5. 


Mr. Page then read his paper on ‘‘Incandescent Lamps: Their 


_ Use and Abuse,’’ which we reprint elsewhere in this issue. Those 


joining in the discussion which followed were Messrs. Norcross, 
Thorpe, Stewart, Markle, Thom, Kammeyer, Arnold and Howell. 


‘*A Question of Public Policy’’ was the title of an able paper, 
reprinted elsewhere in abstract, next read by Mr. Allen Ripley 
Foote, of Washington, D. C. Mr. Foote was interrupted several 
times by applause, and at the conclusion of the paper cheers and 
applause followed. 

After tendering a warm vote of thanks to Mr. Foote for his 
paper, which was enthusiasti¢ally commended, and adopting reso- 
lutions thanking the various gentlemen who had contributed to 
the success of the meeting, the secretary stated that the next con- 
vention of the Association would be held in Milwaukee in January, 
1895. On motion by Mr. Norcross, the following named gentle- 
men were elected to honorary membership: Prof. G. D. Shepardson 
and Messrs. A. D. Page, Allen Ripley Foote, Gilbert Doualdson, 
C. K. Slearns, B. J. Arnold and John C. McMynn. The evening 
was very enjoyably spent by the members as guests of Mr. Huey, 
representing the General Electric Company, and of the Babcock- 
Wilcox Company, in an excursion to Lake Harriet. 


FRIDAY. 


The day was pleasantly spent by the members in visits of inspec- 
tion. Invitations were received to visit the central stations of the 
St. Paul Gas and Light Company, the power houses of the Twin City 
Rapid Transit Company, the electrical laboratory of the University 
of Minnesota, the central stations of the Minneapolis General Elec- 
tric Company andthe Minneapolis International Electric Company, 
the Electrical Engineering Company’s store and offices, the D. & D. 
Dynamo and Motor factory, and Siemens, Brush, Standard and D. 
& D. isolated plants. An excursion to Minnehaha Falls was 
kindly arranged by Mr. Morgan Brooks, of the Minneapolis 
Engineering Company, and much enjoyed. 

The following is a list of those in attendance: 

BEAVER DAM, Wis. W. H. Thorpe. CHICAGO A. C. Bunce, W. N. Stewart, 
H. F. Latimer, H. B. Morgan, L. W. Burch, Fred. DeLand, F. E. Donohoe, C. E. 
Gregory, M. J. Sullivan, John R. Markle, Chas. S. Marshall, Chas. S. Cook, 
J. Stedman, B. S. Terry, M. C. Wheaton, J. B. James, Wm. Wilson, W. W. Low, 
S. T. Well, E. G. Neiler, B. J. Arnold, C. F. Gage, B. F. O*Hara, C. Kammeyer. 
CLEVELAND, O. B. F. Miles, J. G. Pomeroy. GREEN BAY, Wis. Carroll Collins. 
JANESVILLE, Wis. Pliny Norcross, E. P. Norcross. LA CROSSE, Wis. H. 
Amundson. LA PORTE, Ind. J. H. Harding. MADISON, Wis. C. Gunderson, 
MANKATO, Mich. R. E. Brown. MASON CITY, Ia. W. P._ Fitch. 
MENOMINEE, Mich. E. T. Daniell. MILWAUKEE, Wis. H. C. Koch, 0. 
M. Rau, T. R. Mercien, H. Andrae, G. H. Finn. MINNEAPOLIS, Minn., W. 
N. Stewart, Robert W. Bruce, Morgan Brooks, J. W. Hardy, F. J. Cram, J. H. 
Finney. A.S. Huey, Chas. Wilson, Prof. Sheparpson, A. M. Robertson, Gilbert 


Donaldson. NEW YORK, W. S. Howell, A. D. Page, J. L. Bell. OCONOMOWOC, 


‘Wis. CharlesCuneo. SHEBOYGAN, Wis. E. L. Debell. SIOUX CITY, Ia. H. 


C. Woodruff. SPARTA, Wis. J. M. Newton. ST. PAUL, Minn. J. G. Robert- 
son, O. Claussen, W. J. Bonwell, F. S. Bradbury, J. J. Schoenleber, C. K. Stearns, 
B. Howorth, C. S. Timberlake. WASHBURN, Wis. W. E. Rentfrew. WASH- 
INGTON, D.C. Allen R. Foote. WAUPACA, Wis. W. B. Baker, I. P. 
Lord, H. C. Thom, P. Irving. WAUWATOSA, Wis. T. F. Grover. WILSON 
CITY, Ia. W. P. Fitch. 

SEEN AND HEARD AT THE CONVENTION. 

THE ELECTRICAL ENGINEERING COMPANY, represented by Messrs. M. 
Brooks and F. J. Cram, did themselves proud in the way of entertainment. 
They were responsible for the delightful trip on the ‘*Father of Waters,’’ and 
the day visit to the various interesting points of Minneapolis. They received 
many compliments, 

THE FORT WAYNE ELECTRIC CORPORATION interests were well served 
by Mr. John H. Finney, of Finney & Modisette, 811 New York Life Building, 
Minneapolis, who was in constant and watchful attendance upon everything 
that was going on. 


WESTINGHOUSE, as usual, was to the froit. Manager Cooke, of the 
Chicago office, had a brilliant little exhibit in the lobby, where he showed a 
bank of ‘‘stopper’’ lamps burning to perfection. He also had a Shallenberger 
meter in action. 


THE GENERAL ELECTRIC COMPANY had something of a monopoly in 
way of attention. Messrs. Page and Howell did the honors for the lamp 
department, Mr. Page’s admirable paper being one of the literary features of 
the convention. In addition to these two hustling and well-known experts, 
Messrs. Bunce and Wheaton, of the Chicago office, and Messrs. Stearns and 
Huey, of the Northwestern office, kept the name and specialties of this firm 
very much in evidence. Under the name ‘General Electric Company’’ were 
displayed a most complete line of its literature, as well as many of its most 
popular specialties. 

BABCOCK & WILCOX boilers had things about their own way as boilers 
went. A very handsome model of this boiler was displayed, as well as sections 
of the boiler itself, full size. Mr. Chas. Wilson was in charge. 

THE METROPOLITAN ELECTRIC COMPANY, of Chicago, sent their Mr. 
L. W. Burch, who succeeded in making a neat display of Metropolitan lamps, 
N. I. R. andI. X. L. wires, P. & B. Paints and Compounds, and other leaders 
handled by this leading house. 

FAYERWEATHER & LADEW, manufacturers of leather belting, kept their 
name prominent at the hands of their Mr. H. B. Morgan, formerly with the 
Munson belting interests. His cards were well circulated. 
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BRONNELL’S SODIUM PHOSPHATE was described and made prominent 
through the medium of a neat little leaflet. The headquarters of this firm is at 
Cragin, Il. 

THE CHICAGO CROSS ARM COMPANY, through Mr. Chas. Marshal, of 
their Monadnock office, distributed some interesting data on woods used for 
cross arms. If the attending delegates did not secure a copy they should do so 
by writing the company. 

THE SIOUX CITY ELECTRICAL SUPPLY COMPANY made a neat display 
of some of their specialties, one of which was ‘‘Clark’s Patent Pulley Block.’* 
They also showed something new in the way of overhead insulating material. Mr. 
H. C. Woodruff looked after this interest very thoughtfully and energetically. 

THE CENTRAL ELECTRIC COMPANY had an unusually good representa- 
tive in Mr. H. F. Latimer. While he did not always move fast, he generally 
‘‘got there’’ in good shape. Many kind things were said of this house and its 
specialties. 

‘SALAMANDER" WIRE was cleverly described in an attractive pamphlet 
entitled ‘‘Of Interest to All Parties Using Electric Wires.’' These were found 
about the hall, having been distributed by the makers of this famous wire, 
Messrs. Washburn & Moen, through their Chicago office. Mr. C. T. Gage, of 
this company was in attendance. 

THE ELECTRIC APPLIANCE COMPANY had many advantages over the other 
exhibitors. In the first place, President Low, of that company, was one of the 
most popular men present, with his good cigars, and he was ably assisted by 
Mr. Wm. Wilson. His display consisted of a Packard transformer, Packard 
lamps, ‘‘O. K.’’ and ‘*Paranite’’ wires, and no end of assurances that the special- 
ties of this house could always be relied upon. It developed that this company 
had many friends in the association. 

SWAN LAMPS were well handled by Mr. James G. Pomeroy, who made a 
very neat still exhibit of many types of this lamp. 

E. & D. MOTORS AND DYNAMOS came into prominence through the paper 
of Gilbert Donaldson on ‘‘The Modern Dynamo.’’ This apparatus is manu- 
factured in Minneapolis, and is well known in the Northwest. 

Cc. E. GREGORY, of Chicago, without whom an electrical convention would 
have a missing link, was exceedingly popular, and succeeded in distributing 
scores of his little ‘‘Handy Directory.’’ Mr. Gregory is starting on quite an 
extended pleasure trip. 

GOODRICH HARD RUBBER SPECIALTIES were represented by several 
placards, and that cleverest of all clever pamphlets, ‘‘Things Are Not Always 
What They seem.’’ 

THE SIEMENS-HALSKE interests were handled by Mr. W. N. Stewart, who 
came into prominence by his advocacy of the new 220-volt incandescent lamp. 

HERMAN ANDRAE, of Milwaukee, represented the elder Andrae, and made 
numerous friends. ; 

J. R. MARKLE, Western manager of the Chloride Battery interests, did much 
to advance the cause of storage batteries in central stations, both in and out 
of the convention hall, 

THE WESTERN ELECTRIC HEATING COMPANY made a very handsome 
display of their heating apparatus. This included a full line of electrically 
equipped domestic devices. The exhibit was in charge of Mr. C. S. Timberlake, 
the St. Paul special agent of the company. 

F. E. DONOHOE, Chicago manager of the American Electrical Works, 
Providence, R. I., was another convention favorite. Mr. Donohoe has started 
in well with his Chicago office, and every one predicts for him a great success. 

THE NATIONAL CARBON COMPANY, Clevetand, sent Mr. B. F. Miles as 
their representative. Their action proved a shrewd business move, as Mr. Miles 
did the honors in great shape. 

A. C. BUNCE, of Chicago, one of the leading spirits of the association since its 
inception, and the chief jester of the St. Paul meeting, seemed to have no end 
of friends, and made no end of fun. 

THE OFFICIAL BADGE of the convention was a very handsome affair. It 
consisted of a pendant ring from across bar in the centre of which hung a 
miniature incandescent lamp, this being attached to a bit of blue ribbon. Below 
the ring the different grades of membership were designated by the words 
‘*Associate,’’ *‘Active’’ and ‘‘Honorary.’’ 

EK. G. NEILER, one of the World's Fair electrical engineering staff, repre- 
sented the firm of Pierce & Richardson, of Chicago. 


A Question of Public Policy.* 


SHALI, PUBLIC SERVICES BE RENDERED BY POLITICAL OR PRIVATE 
MONOPOLIES ? 
FOOTE. 

Mr. Foote takes as his text a plank from the platform of the 
Knights of Labor, which demands that the government shall obtain 
possession, under the right of eminent domain, of all telegraphs, 
telephones and railroads; and that hereafter no charter or license 
shall be issued to any corporation for the construction or operation 
of any means of transporting intelligence, passengers or freight. 
The various economic questions concerned in the question of public 
ownership are thoroughly discussed, and the arguments of Prof. 
Richard T. Ely and his school dissected. It is maintained that if 
all men were good, perfect results might be attained, but that as we 
must take human nature as we find it, our choice lies, in the man- 
agement of public non-competitive enterprises, between political 
monopolies controlled by imperfect men and managed by imperfect 
men—just now known as political bosses—and private monopolies 
owned and managed by the same kind of men. The former course 
is likely to lead to corruption, and finally to tyrannies, while the 
latter is most likely to develop the inherent economic advantages, 


BY ALLEN RIPLEY 


*Abstract of a paper read before the Northwestern Electrica) Association, St. 
Paul, Minn., July 19, 1894, 
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of which, however, the private owner by proper legislation may 
only be permitted to enjoy those that result from the industry and 
saving which he alone will exercise, which creates its own profit, 
and which it is a natural right vest- 
ed in him to enjoy. Mr. Foote 
then lays down a definite declara- 
tion and statements of public policy 
which we reproduce in full. 

The best interests of the public 
welfare require, whenever a mu- 
nicipality can obtain a service for 
the supply of a municipal need, 
without creating a public debt or 
the investment of tax payers’ 
money for such purpose, at a cost 
to the users of the service not 
greater than it would cost if sup- 
plied from a plant owned and ope- 
rated by the municipality, by con- 
tracting with a private company 
to supply such service, that 
the municipality shall have au- 
thority to make such a contract in accordance with the best 
economic conditions. These conditions require, in consideration of 
the investment of private capital for the purpose of supplying a 
public service, and the organization by the owners of such capital 
of a company responsible for the proper management and satisfac- 
tory supply of such service, that the municipality shall secure to the 
company by contract the full enjoyment of economic advantages 
that shall be the equivalent in every respect of the economic con- 
ditions that the municipality would enjoy if it owned and operated 
on municipal account a plant for supplying the same service. 





A municipality shall have authority to acquire the complete own- 
ership of any plant owned by a private company and operated by 
it under contract with the municipality for supplying a public ser- 
vice, by paying the full value of the same when judicially deter- 
mined, whenever it has been demonstrated beyond a_ reasonable 
doubt by judicial investigation that an economic gain for the 
public welfare can be secured by such action, sufficient in amount 
to justify such change in public policy, and then only. 

To safeguard the public welfare, all contracts made under author- 
ity of this provision shall stipulate that the company is to erect and 
to extend its plant so as to supply the service, in the best known 
manner and at the lowest practical cost to the users of the service, 
to every section of the municipality whenever and wherever the 
municipal authorities may from time to time require; that it shall 
fix its charges for the publtc, commercial and private use of the ser- 
vice it renders at such rates as shall be only sufficient to cover interest 
on its outstanding shares of stock and bonds legally issued, at the 
same rate the municipality pays on its bonded debt, a reasonable 
allowance for the depreciation of the value of its plant from use, 
accidents and contingencies, all operating expenses, and the value 
of all material consumed in the processes of operation and ordinary 
repairs, and a net profit for dividends of not to exceed 10 per cent. 
per annum. All such contracts shall stipulate that the prices fixed 
by the company for the service it renders shall be subject to review 
by the municipal authorities at the termination of regular periods 
of five years each; that the extension of the service plant, the 
adoption of improved apparatus, methods of distribution or system 
of management, designed to render the production or final use of 
the service better or more economical, may be required by the 
municipal authorities at any time. 

To safeguard the welfare of the contracting company contracts 
shall stipulate that no extension of the service plant, change of 
apparatus, method of ditribution or system of management shall 
be required by the authorities of a municipality unless the rate of 
charges for services rendered, and the income from the same actual 
or prospective, be sufficient to fully pay the considerations for ser- 
vice rendered herein specified, but the contracting company may 
consent to make extensions or changes of any kind whenever 
requested to do so by the municipal authorities without reference to 
the effect such changes may have upon investment in relation to 
income. 


In case of a disagreement of any kind between the authorities of 
a municipality and a contracting company, such disagreement shall 
be settled by a Board of Arbitration selected for the special purpose, 
the company naming one,the municipal authorities naming another, 
and the two members so selected naming a third, the findings of 
the Board of Arbitration so selected to be final and binding upon 
the company and upon the municipality. 













Incandescent Lamps: Their Use and Abuse.* 


BY A. D. PAGE. 


In the present state of the art of incandescent lighting, in no way 
can central station managers increase the efficiency of their invest- 
ment more than by careful study 
of ways and means of operating 
lamps in a manner which will in- 
sure an average maximum light 
for a minimum expenditure. 

Too large a percentage of cen- 
tral stations judge the quality of 
lamps sold them almost entirely 
by their life, and even that poor 
basis of calculation is still further 
distorted by keeping no ampere 
records nor averaging results, but 
judging solely by the individual 
records of such lamps as may fail 
in the first hundred hours, or of 
those which live hundreds of 
hours past the point at which, from 
an economical standpoint, they 
should have been broken. The 
importance to central station managers of judging lamps which are 
sold to them from some better basis than individual or even average 
life can be better appreciated by referring to Fig. No. 1, showing 
curves of deterioration in candle power of lamps manufactured by 
different companies. (In considering deterioration in candle power, 
it should be stated that it is a characteristic of every lamp which 
has yet been manufactured and should be considered entirely inde- 
pendent of blackening or discoloration of the bulb. Lamps may 
deteriorate to 50 per cent. of their initial candle power within two 
hundred hours and still show scarcely a trace of blackening.) All 
lamps, the curves of which are shown, were purchased within six 
months in the open market in lots of from ten to twenty-five, and 
the curves are the average result obtained by starting each lamp at 
the particular voltage which would bring the lamp to exactly 3 
watts per candle, maintaining the voltage constant throughout its 
life. 

Curves 3, 5 and 6, Fig. 1, represent the best results obtained from 
the product of numerous foreign manufacturers. Curves 4, 8, 9, 
10, 11 and 12, each represent a different domestic manufacturer. 

While there is no reason to suppose that the average life of lamps 
shown by curves 4 and 7 will be shorter than that of lamps _repre- 
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sented by curves 10, 11 and 12, there is also no certainty that it will 
be longer, and if a lamp is to be branded as poor by the central 
station manager, because of the breakage of a small percentage of 
lamps in the first one hundred hours, then the advantage is in favor 
of the lamp which reached 50 per cent. of its original candle power 
in the first two hundred hours, thus maintaining the carbon at a 
high degree of incandescence with the necessarily greater strain of 
the filament for only a few hours, , 

The carbon which maintains its candle power must continue to 
burn at a higher temperature, nearer the point of vaporizing, and 
is more likely to be destroyed by an abnormal increase in pressure 


*A paper read before the Northwestern Electrical Association, St. Paul, 
Minn., July 19, 1894, 
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than one which cools within the first few hours to a point where 
considerable increase in voltage is required to bring it to its initial 
degree of heat or incandescence. 

From the standpoint of the central station, one of the worst 
guarantees that you could demand from the lamp manufacturer 
would be an individual life (for each lamp) of one or two hundred 
hours. The reason for such demand, when made on your part, 
arises from the erroneous impression that the lamp which lives only 
one to two hundred hours is necessarily defective. Nearly every 
lamp sold you, and particularly those which show the best results, 
rises in candle power for the first few hours (this is not shown in 
Fig. 1, as in only one case was the first test after the lamps were 
started made before the candle power commenced to drop). 

On nearly every central station, particularly on alternating cur- 
rent stations, during light load, the pressure on the primary is 
abnormally high. Add to this the difference between drop in the 
transformers and secondary wiring, as between full and light load, 
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and the result which a test is quite certain to show is pressure on 
the one or two lamps which the customer is burning during light 
load from 6 to 10 per cent. high. 

Referring to Fig. 2, we find that burning a new 16 c. p. 3% watt 
lamp 7 per cent. high would, for the first few hours, raise its candle 
power to 25, and its efficiency to about 2.6 watts per candle. In 
less than one hundred and fifty hours, even maintaining the high 
pressure mentioned, the candle power and efficiency would fall 
below normal; but in the meantime, the new lamps which have 
been burned under the above conditions have been abused to an 
extent which would be quite certain to make the showing of some 
individual lamps very poor, through no fault of the lamps. 

After lamps have been in use about two hundred hours, under 
average conditions, they could then be used where the pressure was 
high, without bringing the carbon to a dangerous degrees of incan- 
descence. 

One of the best illustrations I can give of the importance of your 
judging lamps from some better standard than simply life, is to 
refer to an incident of which I had reliable information, where a 
representative of the lamp company, who manufactured the lamps 
shown by curve 12, Fig. 1, exhibited the valuable quality possessed 
by his lamp standing very high pressure. With a rheostat it was 
exhibited burning from normal to a very high candle power. He 
represented it as the /oughest filament ever placed in a lamp, and I 
have no cause to disbelieve him. 

If central stations run with a variation of from 6 to 20 per cent. 
in pressure, they will find it necessary to demand /ough lamps, the 
natural product of the amateur lamp manufacturer. To bring a 
product up, however, even from curves 9, 10 and 11 to curve 4, 
means experience and thousands of dollars spent in experiments. 

It also means that each one of over fifty different operations 
through which the parts of a lamp pass from start to finish should 
receive careful, intelligent handling or direction. Perfection in 
any one particular will not attain even average results. 

The manufacturer of lamps shown by: curve 4 might have furnished 
the same carbons to manufacturers of lamps represented by curves 
10 and 11, and the result which they would obtain would not differ 
materially from that secured with their own make of carbons. 


Curve 4, though it represents as high an average grade of lamp of 
any voltage above 100 as has yet been furnished to the customers 
of any lamp manufacturer, does not represent the highest point 
which will be attained. 





Avucust 4, 1894. ‘THE 

Curves 1 and 2 represent experimental lamps manufactured and 
furnished for test by the same company, whose regular product is 
represented by curve 4, and I am informed by reliable experts that 
within a few months the entire product of the company will be 
brought up to the standard represented by curve 1. 

That the relative value of the lamps represented by these curves 
may be fully appreciated, let us take the average candle power of 
curve 1, Fig. 1, which for six hundred hours is 14-19 candles, and 
we find, to maintain the same average candle power, using other 
lamps, we should have to break lamps represented by curve 4 at 
five hundred and thirty hours; curve 7 at one hundred and seventy 
hours; curve 8 at one hundred hours; curve 9 at one hundred and 
twenty hours; curve 10 at ninety hours; curve 11 at seventy-five 
hours, and curve 12 at thirty-five hours. 

All of the lamps represented by Fig. 1 are of voltages from 100 
to 125 volts, and though started at a higher economy (vs. 3 watts 
per candle) than is commonly practiced by central stations (the 3.1 
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standard of Edison illuminating companies being the highest of 
which I have personal knowledge). Testing at 3 watts comes 
nearer to results obtained by commercial practice than a lower in- 
itial economy, as the tendency of the average central station is to 
run high. 

Fig. 3 represents lamps of from 50 to 60 volts, started at 3 watts 
per candle, and tested under the same conditions as the 100 to 120 
volt lamps. 

No. 1 is the product of the same factory as Nos. 1, 2 and 4, Fig. 


1. No. 2 was manufactured by the same company as No. 9. No. 
3 was manufactured by the same company as No. 11. No. 4 was 


manufactured by the same company as No. 10. 

As proven by these curves, and also, I believe, as generally 
acknowledged, it is much easier to produce a fairly good 50 volt 
lamp than one of a voltage above 100; but, considering the progress 
which has been made within the past year in the high-volt lamps, 
I believe that in a short time a large percentage of alternating 
current central stations will find it to their advantage to use large 
transformers and secondary mains on the three-wire system, cover- 
ing one or more blocks from one transformer or bank of transformers, 
and using only lamps of over 100 volts, thus greatly economizing 
in copper and securing much better regulation than is now secured 
with numerous small transformers and 50 volts on the secondary. 

The importance of good regulation or a constant voltage at the 
lamps is too little appreciated, the general opinion of central station 
managers apparently being that so long as the life of the lamp is 
satisfactory to themselves or their customers, if they increase the 
voltage either temporarily or permanently, the result would be to 
increase the average light. The facts are that burning lamps above 
their normal rating decreases the entire average candle power on 
the customers’ circuits, and at the same time, if the station is on a 
meter basis, increases the amount of the customers’ bills. The 
above statement is particularly true of lamps only of average 
quality. 

Referring to Fig. 2, curve 5 represents a 108 volt, 16 c. p., 3% 
watt lamp burned at a constant voltage and reaching 11 candles at 
five hundred hours. Starting the same lamp at 110 volts or at 17% 
candles, 3.3 watts per candle, inside of two hundred hours the 
candle power curve crosses the one burned at normal. Starting it 
at 112 volts or at 19% candles, 3.1 watts per candle, in less than 
two hundred hours the candle power curve crosses both the others. 

Curves 1 and 2 follow the same general law. The higher we raise 
the voltage the more rapid the drop in candle power, and when we 
consider that the lamp represented by curve 1 must be kept at 116 
volts in order to give 14 candles of light after two hundred hours, 
and that should the voltage be brought back to normal or 108 volts, 
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the candle power would be only about 9 candles, we can appreciate 
that on a station where the voltage varies even 7 per cent. the 
result must be a very uneven and poor quality of light, even though 
the life of the lamp is satisfactory. 

The tendency of all central stations seems to have been to gradu- 
ally raise their voltage with the intention of thus either burning out 
or increasing the candle power of the old lamps on their circuits. 
The result is only to either burn out an abnormal number of new lamps 
or bring them down to the candle power level of the old ones within 
two hundred hours. 

The only practical method of keeping the average candle power 
of lamps on a station at a point which will be satisfactory to cus- 
tomers or on a competitive basis with other methods of lighting is 
to keep records of the average life on the entire station where free 
renewals are furnished and then to take out of the sockets and break 
up all lamps which are dim, by this means keeping down the aver- 
age life to whatever constant is decided as the best under local 
conditions. Where lamps are sold to customers, to keep the candle 
power of lamps in use on the circuit of a central station at a point 
which will insure satisfaction or tend to keep the electric light 
popular, is a difficult problem. Whether the customer is on a meter 
or on a contract basis, it is poor economy for him to keep lamps in 
his sockets which are giving only 50 per cent. of their initial candle 
power, but for the corporation which sold him the lamps and sup- 
plies him with current to call his attention to the fact that lamps in 
his sockets are giving only about 8 candles, and to attempt to sell him 
lamps at 50 or 60 cents each, is not likely to bring about the desired 
result. To meet the above difficulties a number of central stations 
in different parts of the country are now selling lamps at retail to 
their customers at cost, and a few stations even below cost, at the 
same time doing all in their power to prove to them that only by a 
liberal use of lamps can they obtain the greatest amount of light for 
a given expenditure of money. 

As the profit on the sale of ‘amps is decidedly a secondary matter 
as compared to the sale of current and the increased quality of the 
light, .the above plan should commend itself to all central stations 
not on the basis of furnishing free renewals. It is also worthy of 
consideration that by adopting the above plan the station controls 
what lamps shall be used on its circuits without dictating to its 
customers, an important point while lamps show such widely 
different results as those shown by Fig. 1, and while customers 
continue more likely to believe that the corporation is not supplying 
proper current than to believe that the quality of lamps they have 
been purchasing is at fault. 

Another method of inducing customers to destroy dim lamps 
which has found favor with a number of stations is to make a price 
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for lamps of say 40 cents each, and agreeing with their customers 
to exchange all dim lamps (which they have sold them) at half 
price, that is, for every dim lamp which the customer returns before 
the carbon is burned out he receives a new lamp for 20 cents. 

Within the past few months the question has often been asked 
me by central station managers, ‘‘What economy of lamps should 
we use?’’ ‘This question should, I believe, be settled by central 
station managers themselves on presentation of facts, they having 
control of the regulation of their station and knowledge of local 
conditions. 
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Fig. 4 shows the same quality of lamp manufacture as curve 2, 
Fig. 1, and represents 16 c. p. lamps started at an initial economy 
of 44 3%, 3 and 2% watts per candle. The accompanying table 
shows candle power, average candle power, average economy and 
average candles per electrical horse power at one hundred hour 
periods in their life. 

In considering these curves and table it should be remembered 
that the result would have been much less favorable to the higher 
economy lamps had the test been made and the curves plotted with 
a poorer quality of lamp, and also that satisfactory results with 
lamps of higher economy than 3% watts per candle can only be 
obtained by exercising the greatest care in maintaining a constant 
voltage at the lamps. Referring to the table briefly, it will be 
found that even at six hundred hours lamps of the highest initial 
economy show the best average result as to average watts per candle 
and average candles per horse power, and that at nine hundred 
hours 3, watt lamps show better average results than lamps of 3.6 
or 4 watts. The greatest objection which can be urged against the 
high economy lamp is that while at nine hundred hours the 4 watt 
lamp reaches a minimum candle power of 134% candles, and the 3% 
watt lamp about 12 candles, the 3 watt lamp reaches 10 candles and 
the 2% watt lamp at six hundred hours reaches 8 candles. At the 
present price of lamps, where fuel is high and the customers’ bills 
are made up on the basis of lamp hours, it would, without question, 
pay the station to use high economy lamps, breaking them at a 
point which would insure satisfaction as to average light and keep- 
ing the average life comparatively short. 

Whatever economy or make of lamp you decide to use, by no 
means can you so greatly increase the efficiency of your station as 
by making every possible effort in the direction of maintaining a 
constant voltage at the lamps. This can only be accomplished and 
maintained by constant use of reliable, portable instruments. No 
switchboard instrument should be relied on, without often checking 
it by some reliable standard, and it should also be borne in mind 
that, owing to the varying drop at various loads, constant voltage 
at the station is just what is not wanted. If you do not possess a 
reliable, portable voltmeter, such an instrument should be your 
next purchase, then by constant use on your circuits at different 
loads and profiting by the knowledge thus obtained, you would soon 
find a marked improvement in your lighting, and would bein a 
position to judge which make and what economy of lamp is the 
best for you to purchase. 
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100 Hours 
Average C.P.. 16.8 | 17.06 17.09 16.96 
Average Watts per Candle.. 3.9 | 3.28 2.8 2.36 
Candles per /.H.P.. 191. | 227. 266. 316. 
200 HouRS CP.. 17.12 | 16.32 15.2 14.08 
Average C.P.. 17.03 | 16.94 16.51 15.97 
Average Watts per Candle.. 3.76 | 3.3 2.9 2.5 
Candles per .H.P.. 198. | 226. 257. 298. 
300 HouRS or. 16.64 15.04 13.92 12. 
Average C.P.. 16.9% | 16.53 15.86 14.96 
Average Watts per Candle.. sa Ct 3.39 3.03 2.67 
Candles per 4H.P.. 198. 220. 246, 279. 
400 HouRsS— CoP se 15.68 | 14.08 12.8 10.56 
Average C.P.. 16.74 | 16. 15.2 14.03 
Average Watts per Candle.. 3.82 3.5 3.16 285 
Candles per /.H.P.. 195. 213. 236. 262. 
500 Hours 2. 15. 13.28 11,68 9.12 
Average C.P,. 16.45 | 15.57 14.62 13.2 
Average Watts per Candle.. 3.89 3.59 3.28 3.03 
Candles per 1.H.P.. 192. 208 227 246 
600 Hours ot 14.40 12.8 11.04 8 
Average C.P.. 16, 15.15 14.08 12.43 
Average Watts per Candle.. 4. 3.7 3.41 3.22 
Candles per 1.H.P.. 187. 202, 219. 232 
700 HourRs— SP. 13.92 12.32 SR FAP hekes wie g 
Average C.P.. 15.84 14.78 ee 
Average Watts per Candle.. 4.04 3.79 Be AS eudace’s 
Candles per /.H.P.. 185. 197. oe’ See ereeeeree 
800 HouRs— CPs 13.6 12, BR ip ee 
Average C.P.. 15.6 14.45 | ERE 1: soakesss 
Average Watts per Candle.. 4.1 | 3.88 MES 3) v antena Whi 
Candles per /.H.P.. 182. 192. DI ea eo 
900 HouRS res 13.28 11.84 WE OB ee eae oe 
Average C.P.. 15.36 | 14.18 ee ae 
Average Watts per Candle.. 4.17 3.94 SRS eke re 
Candles per 4H.P.. 179. 189, ee rk anak ce 42 


American Fire Department Outdone. 


It appears that the members of the Italian fire brigade are very 
prompt in responding to alarms of fire. According to an illustration 
in ‘‘I,’Elettricita,’’ the firemen arrive at houses struck by lightning 
before the lightning flashes disappear from view.—London Electrical 
Engineer. 
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Cost of Producing Electrical Energy.* 


BY B. J. ARNOLD. 


The losses between indicated and electrical horse power in a 
fairly well designed high speed, belted, direct current station, are 
about as follows: Engines 10 per 
cent., belts 4 per cent., dynamos 
10 per cent., line 10 per cent., 
making a total commercial effi- 
ciency of 70 per cent. 

In alternating direct belted 
plants the losses on engines, belt 
and dynamos are practically the 
same as given above. The losses 
in the primary circuit are usually 
5 per cent. Where there are 
many small transformers and when 
working under loaded, as_ they 
usually are for a large portion of 
the time in small central stations, 
the average loss will be about 10 
per cent., although when they are 
working at their rated load they 
will give an efficiency of 93 per cent. to 95 per cent. The loss on 
the secondary wiring 1s usually 2 per cent. Combinin these losses, 
we find the average commercial efficiency of the alternating plant to 
be 65 per cent. In stations operating large engines belted to a 
countershaft the losses are practically the same as given above, ex- 
cept that the loss between the power delivered by the engine and 
the power delivered to the generators is usually about 20 per cent., 
making the commercial or industrial efficiency of the above systems 
58 per cent. and 52 per cent. respectively, although there are many 
cases on record in which the losses are far greater than these, caused 
by unsoldered joints in the line construction, or defectively designed 
and operated machinery. 








Table No. 1, published recently in L’Industrie Electrique, was 
prepared by Mr. J. Laffargue. I have reproduced it here, as it con- 
tains the most complete information regarding foreign central 
stations that I have been able to secure. The stations are all located 
in Germany; two of them, those at Elberfeld and Hamburg, being 
direct current plants, the one at Cologne an alternating station, and 
those at Barmen, Hamburg and Dusseldorf direct current stations 
with accumulators as auxiliaries. The table enables us to compare 
the relative merits of the three systems, and as will be noticed, the 
alternating station at Cologne produces 71 watt hours per pound of 
coal, and delivers a kilowatt to the customer for 6.65 cents. The 
station at Hanover produces the greatest number of watts per pound 
of coal, viz., 219, and delivers a kilowatt hour to the consumer for 
5.2 cents, while the best result of all is shown by the station at 
Dusseldorf, producing, as it does, 185 watt hours per pound of coal, 
and furnishing a kilowatt to the customer for 4.54 cents. This 
would seem to indicate that there is an advantage in using 
accumulators. 

It is also interesting to note that the average commercial effi- 
ciency of the accumulators is 76.1 per cent. 

Mr. Laffargue adds that the following percentages are allowed for 
depreciation: 1% to 2 per cent. on the buildings; 4 to 5 per cent. 
on the boilers and engines, and 6 per cent. on the accumulators; 3 
per cent. on the mains, and 8 to 10 per cent. on the various auxil- 
iaries of the plant, These figures are about correct for practice in 
this country, except on the accumulator question, and as there are 
now numerous strong companies entering the field in this country, 
who are willing to guarantee to maintain battery plants for 10 per 
cent. per annum, it is possible that we can soon reach the state of 
perfection in the line that is indicated by these figures. 

In comparing the figures on a basis of cost per kilowatt hour 
delivered to the consumer, thelossin the maius at the various 
stations should be taken into consideration, as it will be noticed 
that at Dusseldorf the loss between the station and the consumer is 
over 30 per cent., at Hanover 20 per cent., Barmen 15 per cent., 
while at Hamburg and Elberfeld it is but 5% per cent. and 2% per 
cent. respectively. Were these allowances made, it would probably 
bring the cost at Dusseldorf much below the present figure, but not 
knowing the exact conditions it was impossible to make the 
proper allowance in this paper. 

The first part of table No. 2, marked ‘‘ Direct Current,’’ was pre- 
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pared from reliable information on file in the writer’s office, and is 
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*Abstract of a paper read before the Northwestern Electrical Association, St. 
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the result of the operation of fifteen large direct current stations In general, however, I will state that the expense of operating in 

located in different parts of the United States. The three succeed- central lighting stations, is approximately as follows: 

ing parts of the table marked ‘‘Direct Current,’’ ‘‘ Alternating ERE oo tn ts Sa ee tn 2k 23.15 per cent. 

Current’’ and ‘‘Combined Systems,’’ have been compiled from eee EBUREHVU c¥dL EUS R SOME CK ce ee Dees NddEee Feed a2 a 

: . ia . : eee PRTTEPG, 6 cc ccwreccccvcccvesescccevsescccseceoecne “4s 

information secured from the report of the committee on statistics PE as AV eas oss tS ennes ies ieiass cesweadal uaa UO 

Tot? ; : : cease ate : ies. tau SED MININ 5 5 ss ich cduncddderccvbedts 23.15 32 
of the National Electric Light Association, presented at its last a aas............:......... nes“ 
meeting, and figures were chosen only from such stations as seemed ° 
es ° : 1. : : Wahi ys cavieerersees ceucenteunts 100.00 " 
to bear evidence of careful compilation. This report did not give 
the cost of coal per ton, nor the cost of coal per kilowatt hour, but The last portion of table No. 2 is a synopsis of table No. 1. Table 
TABLE No. 1, 
Direct Current. Direct Current with Accumulators. Alternating. 
| 
| | "| | 
| Eiberfeld. Hamburg. | Barmen. Hanover. Dusseldorf. | Cologne, 
| | 
GENERAL DATA. _ ‘ i canal cnt ltriibibganngsciedt ‘ ; 

Fifty watt lamps capable of being supplied from the works................ | 10,000. 11,600. 4,500. 12,000. 12,000. 13,600. 

- » ny o 2-2 = - © ate dsnessoen a 12,000. 12,006. | 6,500. 23,000. 23,000. 24,000. 

PAMURLIADIS OWES Te RIO aa ee. os is 5 650 0i. 56 cs ia bab pede seueayens Weepesesesiss | 500. 580. 225. 600. | 600. | 680. 

} | 1 
EXPENSES OF FIRST ESTABLISHMENT. | 
Installation cams. MP MNUNED actos cha ash pis cecceds FaveeeneSatuvsvnb es ose] 272,829.96 473,912.90 | 204,425.52 504,176.51 557,194.58 | 472,500.58 
Specific expenditure, in dollars per kilowatt.............cccecceesccsccecees 545.25 816.93 908.50 785.70 | 926.35 | 693.55 
= er [ wt PRM cei cee ee cece Ueccevehdes Cees ser tus 24.25 31.43 31.43 39.28 4.32 | 4.68 
RECEIPTS AND EXPENSES. 

RO ae, I CIOL, oo. soca cach ctschiksceraccncsrevesstacsepoeeed 5. | 4. 5. . 1. 4, 

ee EU Ss co evictions ¥ ond es 464404 on ced edaseeevobdbgexeve 46,281.80 112,245.49 23,995, 08 60,002.22 54,710.04 | 54,738.65 

eee re NE Ot OE ONE 5g 555 soc boone cede see veudeesdeewesbtecarens 20.5 23.68 11.74 15.8 9.8 11.5 

ee NN ons ois rei Ph56 de Vo uckesincvctb es rdbe¥eeseteces 17,498.99 | 26,568.21 8,365.67 18,370.92 15,328.13 | 20,460.21 

DET, PE, OE SINE CIEE, oo ca cei vcs ccccnus caccccscessscoeseesue 6.41 5.62 4.9 4.46 | 2.72 4.07 

ee Rn PE GI onesie Fern be sews cen oSve don cacnvaseiueseVerceds 28,782.81 85,677.28 15,629.43 46,621.30 39,381.91 | 34,278.44 

Pen Ne Set I OO MI oo io re cae e650 As 5 Wen ce Pid ngnecetedderdecbase 14.09 | 18.05 7.05 11.44 7. 7.2 

| 
| 4 | 
EXPENSES—COST. 

Total energy in kilowatt hours, produced. .........ccccscccccccccccccscccccs 313,438. 542,900. 114,996. 452,520. 484,111. ti githn a dem 
* ? >: = NEN 00/60. Gacoa bans ace wine cuace’ 305,794. 513,183. 122,026. 365,115. 337,285. 307,074. 
TEPC OE CRS II, DEE ONG aa oo cen ycksser sede ccvceccccoasvecesavecvuce 97.5 94.5 84.16 80.67 | Ses 8 eee 
BERET Bl WORE THGERTS ET TE, COE, OI os osc soso sini os cacddbocesesutenl  schsassevecis 148. 194. 219. 185. mar ae 
s - = ee SL asco 5 se peCiccentsobdekesbanel Wiseskssteue 140. 9), 181. 129. 71. 
Salaries in cents, per kilowatt hour, produced ..............cceceeeeceeeeees 2.44 | 1.80 3.28 1.73 | ee: fF -diconithares 

- us ” - - na SINE So slaleG hos as eae G0N sb ehcn ve 2.52 1.92 3.90 215 | 2.33 2.93 
Cost per kilowatt hour in cents, produced... .........ccccccccccccccccsccccces 5.57 4.91 5.76 4.05 | At sees enemas 
oo " Oe et, oes i ERE a tuia sho sine ny ecaacob se) sien ae ese 5.70 5.18 685 5.02 | 4.54 6 65 

Mean selling price in cents per kilowatt hour, including all expenses..... 18.26 21.86 19.85 17.79 | 16.20 17 81 

Charge without deduction for the kilowatt hour in cents .................. 17°95 Seauadie tes 17.65 17.90 | 20.95 16.96 

Price for cubic feet of gas, consumption above 3,000 cubic feet, cents....... Me NG dics aveceess 12 105 | 103 | 081 

CO-EFFICIENTS OF UTILIZATION—DURATION OF LIGHTING. 

Brest er OF DP WOUE SRTDO TEINS ois oa coca ce ectccescesessqraresasvasovences 11,100. 14,000. 7,325. 13,642. 16,623. 15,329. 

DEGRIMIUIA HOWEE ME IEOS BE ROWER. ooo ects sn aeccsstesaccetconcecnsees 400. 462. 139, 415. 409. 325. 

Ratio of POWEF WUUZER 10 POWST AVAUADIE «0.00.00 .cccccsccccscccecesoncosens 0.80 0.79 0.61 0.48 0.51 0.50 

Duratied Of THMUNRG, 212 TOUTE, PEF RBDUAL . 66 ios ccccccccccccccssscovesccvese | 569. 393. 325. §29. 419. 422. 

° EMPLOYMENT OF ACCUMULATORS. 

Mera y Capea fOr Ue Rees, 18 CWO BOGS, go iikecccescpccsccdcszcl avtevexsetse | savectcceene 59,573. 194,733. Re ot 33s ogaa 

Berey farmisnes We The GisCnAree, 1s MO WOE BOULS....no ices ccccccccccce| ccncecaceces | ccccccscacee 42,584. 154,836. a.) A ee aceneeeees 

Industrial efficiency of the accumulators, per cent.................0ceee eens D cg aeavecseeae” kiss exbnnenced 71.5 79.4 Seat L ‘snanaweaeaen 

Ratio of energy supplied by the accumulators to the total energy dis- 

Sa IE gcse acu Dank ic cmsger esas taeSoeab Sete SRS CeaaL qanccevhees Ai wadeseseades 35. 42.4 CO  -l aati 

Loss in the accumulators, per cent. of the total energy distributed.........)  .....ceee eee | eee ee pa auraene 14. a. 2 PS pactereenns 

TABLE No. 3.—24 Hour TEST ON COAL. 

: v Tempera- bi alae ee al te ie wi a sia Evaporation per Hour (3&8 ra a & (Dm 
o.| ture. |, | Average Watts.) C- 15.) Sic | 8el a de Lbs. s.,|/88..| <= vg See. 
oS o% ey y = =5 v os |— ~¥a| PYG Bel Saal sa. 
. > é = 2 - oY oY = - ae s a = . > wn) YOas vy O58 jwi td 
oo vie. mele. 1s. : gr ge 3s |mal Se & H. & gy |Perlb.Fueli@oeS| sce | 36 So |BSz8 
os v oa |8s| SS] as 1 a a 3 = i row oa lak Bo | — 3 ag won a § +s 
eel ps | Sk len ES) SE FE) #8 [ge] § | SA) ie] g | SE 28s cal] g lee, Bye] SbeE | oe | SES \oSEs 
Sel op | $a lAmi se] gel de | te | bg |] 9 18 3 fos 9° sey Oes| ES | & Sea g¥8) e222) -™ | SKE Sook 
pe) OF | Be SOieo| oO] G2 | f=) gs |e | 8=| SO [SP ebm os] & [eeqiBS4| $255) 8 | ads |lsBa> 
< |= |&8 a | - a a & " Big | < jae"lo om” O Beal 

a Coal rv | Cents. 

Feb. 2. 225) 116? |} GOR? | SB DURE icc oss loccess EME Wedaechocs xo Rs cones % | 20626) 3536 | 4052 |......]...... BU icsdccesns $3.72 $7.11 3.10 

128° | 680° | 1.5) 34100] 34650| 9180) 104.46 |....../...... 1 ae = .,3 | 7019| 4433 | 5082 |......]....0. BIBT, Si5 cents 1.27 2.28 | 1.85 
SO hieweacd 2.5) 41360} 38940) 24140/ 140.00 |......)...... y |) ~&,, | 16849 6522 7474 | veaseckncsees MT da dee dieds 3.04 $10 | Io 
jin nas ko ee 3.6; 26620) 27170) 24140; 104.46 |....../...... _ Ra So 8 | yf .. ae 2 eee ae EE hicacoreees 3.79 §.33 1.87 

Feb. 3. ooee| 110° | G20? | SB B257a 1G6R1i 8160; 36.56 |......]...... ee Se 27845) 4774 | S471 |......1... | eer 5.03 6.26 3.96 
Pi: at eee 1.3) 24640) 16500)...... a ee We Ts bese S = See | eT Lvccsealveksos REE Bade sie bb 2'e 82 1.40 2.52 
SIP See lL asna ck Gok WOMEN ek si sackas SGML ca sientlececnt MR Ns 6.00 — § | 14437) 4559 | 5225 | Terealiekeas Men tases cekdace 2.00 3.97 3.08 

i Be Oe a cl A Be PR A Pe eee ere 15597 | 13878) $20.27 |112348| 4680 | 5364 | 7.20} 8.25/| 155.5) $.00543 | $20.27 | $30.48 | 2.45 
24 Hour TEST ON OIL. 
Oil. 
ae be Be lia Su Na ie 7 i ne |_ S 
Feb, 6. 125) 126° | 460° | 6.5) JOGGL)..... clecseee 42.2 63.3) 33.21 2912) |...20% J Z 23896) S677 | 4184 |... ccelecceee Ree hs sab sahee | 4.98 8.80 4.31 
of SAO. leases 1.0; 32436 35420) 9180 106.0 | 137.0 22.6] 371 ....... BOS ed | . SRe SESS | BEDS foccccsleccces TD RS 1.03 1.81 2.13 
oscal Sa 1 ae 2.4) 33573, 39160) 24140, 128.0 | 158.¢ PRE SUE leiosse & 2a 15244) 6310 | 7180 |......).cceee ME tp weawsens« | 3.18 4.19 1.58 
Sheelakewe sth Sabha 3.6, 24192 27170) 24140 100.0 | 130.0 23.2} 1691 |...... = 2% & | 10364) 5282 | 6O11 |......)...... 3 eae 4.04 5.58 2.03 

Feb. 7. sie SEE We iawes 5.8, 660) 16500} 9180) 35.3 | 86.9 59.4] 1992 ...... OS =~ S 23889) 4096 | 4661 2.2... eee. ee 4.98 6.20 4.06 
Pat Se da keen -2| 23980} 16500) 9180; 770 | 107.0) 28.0) 115|......;\%a 9%) 1648) 5824 | 6627 |......|......| 1922 |......006. 4 40 2.50 
325) TAR? |. 2 cces le RA 42.2 63.3 | 33.2] 1398 |...... Os 14971; 3551 | 4041 | sd... NN ia ae ws 3.12 4.95 3.72 

Ttise TU.) Se Te Vicavde TAOe Rescsanslewcecclecdscalescoucuateatiselatease | OBPe hesvces $21.68 103956) 4332 | 4930 | 12.13 13.80 142.9! $.006324 | $21.67 | $31.93 2.83 
24 Hour TrEst—ParK Co, COAL, ; 

a Oe NN Bs to dk ahd nase la 14s p40d4 941 cad se bta pra Rir eats Cotes s aecksl veda cals sea uk isos ctees ae aireuae aes bee Ae boats y cRCi bape tay Fee ak ae MeL ORR ee te har eee 
spAchcdien ace ighs (dalsaabeleels  tahesiacelidad ccc dt sei sehcasceeceaiae kas ESE inics dln co's visa cake teareielicanadnacadiine dick Reed idl askess anise 
cnveledsagute cates es lasekewleahedsalescunatx casas entaaescslecwes cane | Saat, Gee |101854 4244 4829 | 6.016 | 6.846 | 140.0 | $,005417 | $18.20 | $28.43 axes 


simply gave the watt hours produced per pound of coal, By assum- No. 3 is the result of three tests made under the direction of the 
ing a price per ton on the coal we have deduced the costs per kilo- writer on a combined electric and lighting station, to ascertain the 
watt hour which are given, but not having the information necessary relative economy un oil and coal for fuel. Inasmuch as the infor- 
to ascertain the operating expenses or fixed charges, the total cost mation is quite complete, it has been thought advisable to insert it 
per kilowatt hour delivered to the consumer is omitted. in this paper. The station consists of two compound condensing 
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engines, coupled direct to a line shaft. This shaft runs two 90 
kilowatt railway generators, two 16 kilowatt are light machines, 
two alternating incandescent dynamos of 30 and 50 kilowatt capacity 
respectively, or a total capacity of 392 kilowatts. The station is 
considerably underloaded, delivering but 1,248 kilowatt hours. 

Referring to table No. 3 it will be observed that the test began 
at 10.20 a. m., and continued for 24 hours. As the load in this 
station varied greatly, one of the objects of the test was to ascertain 
the cost of producing power during the different periods, and the 
right hand column in the table shows the total cost per kw hour. 

The railway portion of this station operates from four to six cars, 
and during the time of the test but four cars were in operation. Fhe 
ears started at 5:50 a, m., and ran until 12 o'clock midnight, and 
the lighting load was added as indicated by the figure. 

The division in the table shows the principal variation in the 
load, and it is interesting to note the change in cost per kilowatt 





Vor. XXIV. No. 5. 


work there would be an additional revenue of $9 per day added to 
this station, assuming that all the motors were running fully loaded. 
As a matter of fact the following statement shows approximately 
the average amount of power demanded from electric motors when 
running on various kinds of work: Wood working machinery, 40 
per cent. of rated capacity of machines in the plant; elevators, 80 
per cent.; printing presses, 55 per cent.; machine shops, 40 per 
cent., or an average of about 55 per cent. On this basis this plant 
could drive safely 160 horse power in addition to its present railroad 
load, which, at 2 cents per horse power hour would bring an addi- 
tional revenue of $33 per day, and deducting $9, the cost of fuel, 
leaves $24 per day additional net profit which this plant can be 
made to earn, provided the full capacity of the motors is paid for. 
In case the additional load for electric motors is not available this 
extra 90 horse power could be utilized in driving an ice plant. In 
practice it takes about 2 horse power 24 hours to produce a ton of 


TABLE No. 
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| - Hours 
i H.P. | Kilowatt 
Station <: ee eS, ee Operated 
Capacity. Capacity Per Day. 
2 
Picasa | | 
4 | 
5 
6 
a | 
DiGOt CUPTeat, .0.00066ccweses 4 8 | 
9 
| 10 | 
11 | 
12 
13 | 
14 | 
15 
I AlGi  ckeMhe ohn bveasbha chanel one dee civaksseiedceaseran coches tcavee enews 
16 90. | 67.045 24. 
17 | 25. 18.400 15. 
18 37. | 27.450 10. 
19 17. | 12.720 14.7 
20 18. 13.420 ; 6.5 
| ? 5 5 
Pbrect Current. .cccccccccvese : 21 20. 14.560 5.0 
22 48. 35.650 7.5 
23 33. 24.605 10. 
24 20. 15.000 9. 
25 | m_ 6d] 6. 
{ 26 26. 19.000 8, 
27 295. 220.000 9.5 
28 66. 49.220 16.0 
Alternating Current,........ : 29 38. 28.000 12.0 
30 30. 22.000 11.0 
31 | 30. 22.300 14.0 
32 25. 18.480 6.0 
33 181. 134.780 21.0 
| 
Combined Systems.......... 4 446. 332.150 24.0 
35 32. 24.100 15.5 
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{ Elberfeld 


(direct current station) 
Hamburg “ “ 


“ 


. } Cologne alternating current station 
German Plants............-. , B (alt ting ¢ ) 
! 
Barmen (direct current with accumulator) 
Hanover 6 66 “ “ 
(| Dusseldorf | “ 6 “ ’ 


hour produced, depending, of course, as it does, upon the quantity 
of current delivered, as the cost remains practically constant, with 
the exception of the fuel. From 7:20 a. m. to 4:10 p. m., when 
the railway load is being operated, the cost averages 3.1 cents per 
kilowatt hour, and from 12 o’clock midnight until 5 a. m. the cost 
per kilowatt hour is 3.96 cents, while during the heavy load, from 
5 p. m. until midnight, the average cost per kilowatt hour is but 
1.75 cents, and after deducting the labor, which is a fixed charge, 
the total cost per kilowatt hour for full load is but 14% cents. After 
allowing for salaries, office expenses, loss in lines and depreciation 
in the plant, the figures show that this station is delivering current 
to the consumer for 6.4 cents per kilowatt hour, which corresponds 
fairly well with the figures given in table No. 2. With a little 
calculation we see that this plant could have furnished 681 addi- 
tional kilowatt hours, or over 90 additional horse power in motors, 
for ten hours from 6 a. m. to 6 p. m., for an additional cost of but 
$9 for fuel, or at a cost of one cent per horse power hour, and as 
a price of two cents per horse-power hour can be obtained for motor 
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Watt Hrs.| Cost Coal |Cost Other Total Cost 





Watt Hours Coal. Cost Coal “ | a Per Kw. 
Z i ae P Per ib. | Pr. Kw. | eps. : 
Per Day. Kind Used. | Per Ton. Coal. Hour. | Kw. Hr. Hr. Del. to 
| " Customer. 
Cents. Cents. Cents. 
604,600 | $2.53 114, 1.11 4.94 6.05 
404,300 | 2a 88. 1.10 4.06 5.76 
305,300 | oe 107, — | 1.20 5.16 6.36 
299,600 2.47 122. 1.01 4.72 5.73 
194/150 6.35 
140,000 2.55 108. 1.18 5.76 6.94 
126,700 | 3.15 53. | 2.96 5.92 8.88 
105,700 1.94 71. 1.36 3.37 4.73 
85,100 - | 1.42 65. 1.10 3.61 4.71 
53,700 \- 2a 53. | 2.06 3.05 5.11 
50,300 82 48. 85 5.07 5.92 
47,800 2.24 4.69 6.93 
37,100 | 2.26 82. 1.38 5.71 7.09 
33,600 2.38 66. 1.80 4.42 6.22 
33,400 | ll 6.19 
i i 
eee 81.5 1.46 4.65 6.20 
| Assumed. 
1,609,070 |Bitm. Slack.| $1.50 150. 50 
276,000 _ ne ae | 4 | 16 
274,500 ‘ 1.50 | 5%. | 1.34 
187,860 “ “ 1.50 64 1.17 
87,230 se a 1.50 a | as 
72,800 « we 1.50 | 40. 1.87 
267,375 |Bitm. Block. 3.00 76. 1.98 
246,057 ee “ 3.00 46. 3.27 
135,000 ss " 3.00 56. 2.68 
91,368 | Anthr. Pea. 4.50 65. 3.46 
oy 66. 1.91 
152,000 |Bitm. Slack.) $1.50 104. | 2 
2,090,000 [Indian Block| — 3.00 52. | 289 
735,920 (|Bitm. = US 3.00 121. 1.24 
336,000 _ ag 3.00 96 1.56 
242,000 ts s 3.00 76. 1.98 
312,666 | Anthr. Pea. 4.50 108. 2.09 
110,880 | “ “ 450 110. 2.05 
95.3 1.79 = 
2,843,760 |Bitm. Block. $3.00 104. 1.44 | 
7,971,600 |Anth. Serns. 1.50 208. 36 
373,520 |Bitm. Slack. 1.50 111, 8 | 
ies 141. as 
| 
313,438 5.70 
542,900 148. | 5.18 
307,074 | 71 6.65 
| | 
144,996 | 104. 6.85 
452,520 | 219, | 5.02 
484,111 | 185. 4.54 


ice, and on this basis the available capacity of this plant would 
produce 20 tons of ice, which would sell for at least $3 per ton, 
making an additional revenue of $60 per day for the plant, and 
after deducting for extra fuel, labor and depreciation, leaves $40 
per day profit. 

The cost of ice-making plants is about as follows, per ton of out- 
put in 24 hours: 


DIME ce tees Race eR eh eae tb aes kSb0b 2k 6ad WAR OAR bee $2,700 
mR Beet ci ee Dota a ee On as a Ons glen eRe ae heKAD 2,650 
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TE ee ee a 875 
Gr." Sakel dbevens ohviaekdnekaks bnecpe <eeddiewkesresssanee ss 800 


In closing this paper I will briefly call attention to the approxi- 
mate results we are now getting from the different portions of power 
stations, and what we ought to expect from future stations. 

First—Boilers—A large number of stations running now are using 
boilers with plain furnaces, from which they secure an evaporation of 
5 pounds of water per pound of coal. By the introduction of water 
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tube or internally fired boilers or tubular boilers set in improved 
furnaces, we will secure an evaporation of 8 pounds of water per 
pound of the same fuel. 

Second—Engine and Generators—While we now get an average 
commercial efficiency of 60 to 70 per cent. in direct belted plants 
and 50 to 60 per cent.in those using shafting,we can increase these 
efficiencies to 70 and 75 per cent. respectively by the adoption of 
fewer and larger direct coupled units. This will not only reduce 
the cost of fuel and labor, but will decrease the amount of real 
estate required and make the total investment less. 

Third—Whi'e Europeans have recognized the advantage of the 
use of accumulators with batteries as auxiliaries in central station 
work, we have been slow to see this advantage, but the tendency 
now among American engineers and central station men is to look 
with favor upon this adjunct, and as there are many cases wherein 
a battery plant as an auxiliary can be made to pay well, the prob- 
ability is that we shall see in the next five years many such plants 
installed. With a properly designed direct connected plant we 
may reasonably expect to deliver a kilowatt hour to the consumer 
in stations having a capacity of not over 1,500 kilowatts for 5 cents per 
kilowatt hour, which includes total cost of production and depreciation 
on the plant, but excludes interest on the investment and profit, as- 
suming that a good quality of bituminous coal can be had for $2.50 per 
ton. In larger stations with cheaper fuel the cost can be brought to 
3% cents. 


Another Inoperative Unipolar Machine. 


According to an illustrated description in a German contemporary, 
it appears that another German patent has been granted for a uni- 
polar machine which will develop no current. Had the inventor 
read a recent article in The Electrical World he would have saved 
himself the expense of the patent and the embarrassment of finding 
out, after it is too late, that his machine is of no use. We recom- 
mend the Gérman Patent Bureau to adopt the same plan that our 
Patent Office has found so very effective in these cases, which is 
simply to call for a working model before the patent will be 
allowed. 


Treatment in Case of Accidents. 


The publication of Dr. d’Arsonval’s valuable ‘‘formula,’’ namely 
that a man shocked by electricity should be treated as if drowned, 
has called forth other articles on this subject, among which is a 
recent one by a German doctor in one of our contemporaries. With 
genuine German thoroughness he states that the first thing to be 
done is to get a physician, then to treat the burns like any other 
burns, etc., adding that they are not generally dangerous. As we 
are mere laymen it may not seem proper for us to express any radi- 
cally different opinions on medical matters, yet, being Americans, 
we venture to suggest that it would be far better to advise a person 
to send some one else for the physician, and meanwhile try at once 
to resuscitate the victim by artificial respiration, leaving the care 
of the burns to the undertaker, or to the physician if resuscitation 
is successful. Thoroughness is a good thing, but a little common 
sense is sometimes better. 


Another Revolutionizing Railway System. 


A consulting engineer informs us that an enthusiastic inventor 
same to him recently with the following idea: The rail for his street 
railway is made of a flexible band, and large electromagnets are 
placed behind each of the wheels, which, by their magnetic attrac- 
tion, will raise up the rail behind each wheel, thus forming little 
hills down which the car will move by gravity, these little hills 
following the car as it travels along. As the rail neither advances 
nor recedes from the magnet, no power will be required other than 
a small amount of current to excite the magnets. He was told that 
his mistake was to come to an engineer with his project; he would 
no doubt be able to obtain financial assistance to form « large com- 
pany to introduce his invention if he went to some of the many 
capitalists who do not believe in science or in the advice of an 
engineer. It was suggested to him that even the power for the 
magnets might be dispensed with if the flexible rails be made to 
pass over pulleys directly behind the wheels. It reminds 
scheme for canal boat propulsion, due, we believe, to Mark 
Twain, in which the canal was made in the form of an inclined 
plane, down which the boats would slide by gravity; but, as_ that 
involves difficulties for the return trip, he improves it by making 
the boats themselves in the form of an inclined plane instead, and 
they would then slide down in any direction in which they were 
pointed. 
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Sine Form of Curves of Alternating E. M. F. 








Our American contemporary, the Electrical World, recently dis- 
cussed in an editorial note the question of the value of sine curves 
for the electromotive force of alternators. We have ourselves 
already remarked on this question, and have expressed our opinion, 
which we know to be shared by alternator experts in this country, 
that the elaborate attempts which are being made by some of the 
American alternator builders to give this property to their ma- 
chines are utterly useless, and a complete waste of time and energy. 
Our esteemed contemporary, however, thinks differently, and bases 
its conclusions on the deductions of Kennelly and some experiments 
by Dr. Duncan on two-phase motors. It is, therefore, apparenily 
supported by both theory and practice; yet, when we examine the 
matter a little more closely, we are by no means inclined to agree 
that our contemporary has sufficient grounds for its conclusions. In 
the first place, theoretical considerations, especially of the intricate 
phenomena of alternate current machinery, are apt to ignore those 
influences which, though difficult to put into exact mathematical 
form, are just the things which determine the truth or fallacy of 
the conclusions. Again and again this has happened, and it has 
been shown that mathematical inference, unsupported hy experi- 
mental evidence or based on insufficient data, cannot be relied on. 

It may, perhaps, be argued that the results of Dr. Duncan's re- 
searches afford this necessary experimental evidence. Let us see 
what these researches amount to. Dr. Duncan commences by observ- 
ing that ‘‘the mathematical treatment is difficult, unless many essen- 
tial phenomena are omitted.’’ He then describes some experiments 
on a two-phase 2 h. p. Tesla motor. This motor was run from a 
25 hk. p. two-phase generator, which was believed to give practically 
a true sine curve of electromotive force. The results obtained were 
not compared with those which might have been obtained from any 
other alternator; they therefore stand alone. Moreover, the motor 
was not even run up to its full capacity, nor was it supplied with its 
rated electromotive force; so that it was ‘‘not, of course, particularly 
efficient.’’ In all of which, we may ask, is there anything to show 
that the motor was more efficient than it would have been in any 
other case? Nor are the practical rules for design, which follow 
from these deductions, any more comforting to the builder of alter- 
nate current machinery. ‘‘To satisfy the condition in the armature 
would require an infinite number of armature windings, but it can 
be practically satisfied in the higher machines with a reasonable 
number of windings. It must not be understood that it is especially 
easy to accomplish this.’’ So much for the true sine armature; as 
to the field windings, ‘‘projecting pole pieces should certainly be 
avoided.’’ We should not be surprised to hear that the sine curve 
should be carefully avoided, and that the ‘‘best’’ curve is of a very 
different shape.—London Electrician. 


An Experiment That Failed. 


To the Editor of The Electrical World: 

Sir:—I was somewhat interested in reading Lieut. Patten's last 
contribution on ‘‘ An Experiment That Failed,’’ as I myself designed 
a telephone repeater almost identical with Lieut. Patten’s more than 
ten years ago, with just the same results. After a great many 
experiments, I succeeded finally in producing an instrument on 
altogether a different plan, of which it can be said that it was just 
as easy to carry on conversation over a long line with the instru- 
ment in circuit as without it. 

SCHENECTADY, N. Y. J- S. B. 


The Measurement of Polyphased Currents. 


To the Editor of The Electrical World: 

Sir:—-From a note by Prof. A. Blonael in the issue of your jour- 
nal for July 28, 1894, it appears that a misunderstanding exists as 
to the paternity of the general formula which is quoted therein. 
Mr. Blondel also quotes my aisclaimer to this formula and then 
construes it in a manner to make it appear quite the opposite of its 
obvious meaning and intent. The statement discussed means sim- 
ply and only that to the writer the demonstration given by Mr. 
Blondel did not seem as natural as the one given, and that beyond 
the demonstration of Mr. Blondel the writer was not aware of any 
which was not limited to some consideration of the form of the cir- 
cuits in which the energy was utilized. More explanation than was 
given did not seem necessary at the time the article was written. 
A comparison of the methods of Prof. Blondel and myself will show 
that they are not the same, the same final result being reached in 
either case, but in a different manner. 


WASHINGTON, D. C. ALEXANDER D. LUNT. 
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ELECTRO-PHYSICS. 

Uni-Directional from Alternating Currents,—A Royal Society paper 
by Major Cardew is published with illustrations, in the Lond. ‘‘Elec.,’’ 
July 13. In making some tests of a high potential alternating current 
system of about 1,000 volts,he found that in all cases there was an appar- 
ent E. M. F. of 5 to 6 volts, tending to cause a flow of positive electricity 
to earth; a small copper voltameter showed the existence of a uni-direc- 
tional current to earth. He explains the results by stating that when the 
cables were charged with positive electricity the polarization is sufficient 
during one alternation to considerably increase the resistance of the slight 
leakage to earth by the formation of a film of oxides; this obstruction is 
cleared off by the succeeding negative wave, which opens the leak, but 
the time of an alternation is quite insufficient to produce this effect on 
the water pipe earth and the result therefore is a passage of negative 
electricity to earth through the cables and of a corresponding quantity 
to earth by the water pipes. 
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Electricity and Gravitation.—A correspondent to the Lond. ‘‘Elec. 
Rev.,’’ July 13, states that there are very strong reasons for believing 
that the ether obeys the ordinary laws of gravitation. ‘‘If we accept the 
notion that ether attracts itself, and obeys the ordinary laws of gravita- 
tion in regard to itself and to other forms of matter in a condensed form, 
then it is not difficult to understand its whole phenomena of disturb- 
ance.’’ 

Photo-Electricity.—‘‘Cosmos,’’ June 16, contains an article by Mr. Ber- 
thier, in which he gives a good summary of batteries or cells 1n which 
light is converted into an electric current directly; quite a number of 
devices are described, and in a few cases some quantitative data are given. 

Photo-Electric Researches.—The lWond. ‘‘Elec.,’’ July 13, contains a 
brief summary by Dr. Lodge of the researches of Mr. Righi. 

Calculating Co-efficients vf Self-Induction.—‘‘I,’Ind. Elec.,’’ July 10, 
mentions a paper by Mr. Guye on the geometric distance between ele- 
ments of an entire surface and its application to the calculation of the 
co-efficient of self-induction. 

Production of Hail.—The theory of Mr. Marangoni, in which elec- 
tricity is an important factor, is briefly abstracted in the Lond. ‘‘Elec.,’’ 
July 13. 

MAGNETISM. 


Froelich’s Magnetic Law.—%n an article by Dr. Froelich, in the ‘‘Elek. 
Zeit.,’’ July 5, he calls attention to the law which he recently deduced 
(see Digest, Aug. 12, 1893,also Feb. 17, and The Electrical World, Feb. 24, 
p. 239), stating that he has since endeavored to verify it by experiments, 
obtaining good results, but finding that the calculated maximum flux 
was always smaller than that which had been found experimentally with 
high magnetizing forces. He concludes that the apparatus with which 
such measurements are usually made involves a number of errors when 
high magnetizing forces are used; he refers to those usually used in 
practice in which the iron is surrounded by a coil, its circuit being com- 
pleted by an iron yoke; among them are: that the influence of the yoke, 
as also that of the contact surfate, is not eliminated with sufficient pre- 
cision; that the magnetizing coil has an action not only on the sample 
but also on the yoke, which action was not taken into account with 
sufficient precision; that the small test coil is affected not only by the 
flux through the iron sample, but also by that in the yoke and in the air 
space, and finally that the sharp ends in the iron give rise to leakage at 
high magnetization. In order,therefore, to test his formulas, he calculates 
a series of results and curves from the recent researches of Mr. Lehman, 
published in ‘‘Wied. Ann.,’’ vol. 48, page 405, in which the method of 
Kirchhoff was used, which is free from the above named errors, and 
which, it may be safely assumed, gives the true magnetization curve; in 
this method a complete iron ring surrounded by te coil was used. Dr. 
Froelich gives his formulas, the deduced values of the constants and 
sevetal tables of results and curves, showing the difference between the 
calculated and observed values, the agreement being a very satisfactory 
one; the above refers to his more complicated but more accurate formu- 
las, and he therefore concludes that these formulas represent the true 
magnetizing law of iron; he finds from these results that the maximum 
flux is very much higher than was usually supposed, and furthermore, 
that it cannot be determined with any accuracy. He also applies his 
simpler approximate formulas to these results and finds that they are 
very reliable for magnetizing forces between H=6 and H=40—that is, for 
the range used in practice--but that above and below these values they 
do not apply (it will be remembered that this was a straight line law) ; 
he concludes, therefore,that his simple formulas can safely be applied in 
practice, but that the value of the maximum flux which enters in them 
is not the true maximum, but is only an apparent one,and therefore has 
the character of a mathematical constant. 
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ALS 
Y 
UNITS, MEASUREMENTS AND INSTRUMENTS. 

The Arc as a Standard.—See abstract under ‘‘Rotation of the Electric 
Are.”? 

Specific Resistance of Pure Copper.—A Royal Society paper by Messrs. 
Swan and Rhodin is abstracted in the Lond. ‘‘Elec.,’’ July 13. Great care 
was taken to obtain the purest electrolytic copper, only the best of a large 
number of samples being used and again refined electrolytically; the di- 
ameters were determined by the specific gravity method ; the absolute spe- 
cific resistance at 0° C. was calculated from the temperature co-efficients 
which were carefully determined; the density was 8.9587 at 15° C.; the 
specific resistance in C. G. S. units(presumably at 0° C., although not so 
stated) for one sample was 1,603 hard as drawn, 1,566 for the same sample 
anvealed and 1,559 for another sample annealed; the temperature co-effi- 
cients were respectively 0.00408, 0.00418, 0.00415; he believes that the mean 
is the probable correct value, and gives the following as the true values: 
hard 1,603, soft 1,563; temperature co-efficients 0.00408 and 0.00416 
respectively. (Attention is called by the compiler to the determinations 
of Mr. Lagarde, given in the Digest, Oct. 7, 1893, further references to 
the original being given in the Digest, Nov. 18, 1893, and March 17, 1894.) 





Magnetic Curve Tracer.—According to an editorial inthe Lond. 
‘*Rlec.,’’ July 13, Mr. Hess, before the French Academy, proposes to 
make use of the peculiarities of cathode rays pointed out by Dr. Lenard 
for obtaining a curve tracer with a pointer without inertia; cathode rays 
are made to fall on a rapidly moving photographic film, the whole 
‘‘observing space,’’ as Dr. Lenard calls it, being placed within the vari- 
able electric field to be investigated. 


Measuring Co-efficients of Induction.—An Academy paper by Mr. Abra- 
ham, on the measurements and comparison of true co-efficients of induc- 
tion by alternating currents of high frequency, is abstracted in ‘‘L,’Ind. 
Elec.,’’ July 10, and more fully in ‘‘L’Elec.,’’ July 7; a Wheatstone 
bridge and telephone are used; the formulas for the relations are given. 

Measuring the Efficiency of a Large Motor.—The article by Mr. Rey, 
mentioned in. the Digest last week, is given in abstract in ‘‘I,’Ind. 
Elec.,’’ July 10 

Meter.—The Brocq meter is described and illustrated in ‘‘lLa Lum. 
Elec.,’’ July 7; a solenoid operates a float in a sort of dashpot, the 
motion of which is registered. 

TRANSFORMERS. 

Transformer System.—Mr. Whitcher, in the Lond. ‘‘Elec. Rev.,’’ 
July 13, states that his method (see Digest July 28) is not as described in 
that journal; he does not, however, describe it clearly. He states that 
an extra primary main is used in place of an automatic switch, on the 
primary side as well as on the secondary, and that he dispexses with all 
automatic mechanism, using only the same number of mains: for large 
sub-stations he proposes to use a method in which the currents in the 
two sides of the three-wire system can be varied in phase relatively to 
each other, from consonance through all values of oppositeness, by means 
of which the engineer at the central station can control the transformer 
capacity by the suitable alteration of the phase difference ; he also speaks 
of controlling it by varying the induction in some of the transformers. 

Constant Current Transformer System.—In a description of the Fer- 
ranti system in ‘‘L’Eiec.,’’ July 7 (see Digest, June 30, under ‘‘Ports- 
mouth’’), Mr. Meylan adds a theory of the action of such transformers, 
showing that it is questionable whether one can, by this means, obtain a 
true automatic regulator of the current and concludes that the construc- 
tion depends on the limits between which regulation is to be effected. 

Current Rushes in Transformers.—Mr. Hay’s article is continued in 
the Lond. ‘‘Elec.,’’ July 13; he discusses the effect of frequency and 
finds that the current rushes increase with the periodicity (that is, fre- 
quency). He then discusses experiments with inductive circuits con- 
taining iron and gives curves and tables; in a certain case the current 
rush was 6.74. In the same issue he replies to the comments of Dr. 
Fleming mentioned in the Digest last week, in which he states that the 
fact that his remarks applied to circuits without iron seems to have been 
overlooked by that ciitic, and hopes that his statements will have the 
effect of shaking the confidence in some of Dr. Fleming’s conclusions. 

ARC AND INCANDESCENT LIGHTS. 

Projectors.—The ‘‘Elek. Zeit.,’’ June 5, contains an article of some 
length by Mr. Nerz. He discusses at some length the various statements 
made in the discussion of the subject of photometry of projectors, which 
was published in The Electiical World last year; regarding Prof. §S, P. 
Thompson’s statement, he showed that according to that writer one square 
millimetre of crater has an intensity of 11.1 candles, while the present 
writer has obtained a maximum value more than ten times as great; he 
shows that with the large Schuckeit search light at Chicago, on the 
assumption that the beam has an angle of 2 degrees, the theoretical point 
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from which the light appears to come will be only 43 metres behind the 
mirror, an error which can readily be neglected in applying the law of 
the inverse squares, as it is smaller than the errors in the photometric 
measurements. (Although he appears to consider the theory of the 
inverse squares to apply to projectors he gives no experimental proofs of 
its correctness, nor does he appear to intimate that such verifications 
exist.) To show that the mirrors of the Schuckert Company are a suffi- 
ciently close approximation to a true parabola, he describes three methods 
for testing the same ; in one of these such a projector was compared directly 
with a Mangin projector, and it was shown that the parabolic projector 
was, in the worst case, 25 per cent. better and on an average 36 per cent. 
better; the results being obtained from tests made by several Government 
officials ; in another case the calculated theoretical dispersion was com- 
pared with that from photometric measurements and it was found to be 
as 1 to 1.08, showing that the geometric form of the reflector is a very 
close approximation to the true parabola; the third method, that of Tschi- 
koleff, is an optical one in which certain images are photographed. A 
large table is given, containing quite complete data for 8 different sizes 
of projectors, including the light giving power under various conditions ; 
for a 60 cm. (about 24 inches) projector, with 40 amperes, the candle power 
is given as 24,900,000; the Austrian Government official, in a test, found 
it to be 20,000,000 at a distance of 2,050 metres, from which he deduces 
an absorption factor for the atmosphere, equal to 10.4 per cent. per ki- 
lometre, which he thinks is well within the probable value. Some simple 
theoretical deductions are given, from which a formula is deduced for 
the illuminating power on distant objects, as seen with the eye stationed 
at the projector; in an experiment made at the Gulf of Ismid with a 60 
cm. projector, objects at a distance of 9.8 km. could be readily seen; he 
states that the absorption of the atmosphere may make a difference of 
from 2 to 50 per cent. ; he shows that the former method of judging pro- 
jectors by the discernment of objects as seen from the projectors is a very 
inaccurate one, and that theoretically an increase in this distance of 10 
per cent. requires 50 per cent. more light from the projector. 

Rotation of the Electric Arc.—A Royal Society paper by Mr. Trotter 
is published in the Lond. ‘‘Elec.,’’ July 13; from experiments he finds 
that the effective luminosity of the arc is neither constant nor uniform ; 
his experiments showed that a bright spot existed at or near the crater 
and that a periodic phenomenon accompanied its appearance, which, 
although more marked with short humming arcs, he believes to be pres- 
ent in ail; under certain conditions he found that a bright patch, occupy- 
ing one-fourth of the crater, appeared to be rapidly revolving; it con- 
sisted of a bright spot with a curved appendage, sweeping around in 
different directions; he attributes the phenomenon to the refraction of 
the light by the heated vapor; an unexpected difficulty is thus introduced 
in the use of the are asa standard of light; he intends to ascertain the 
nature of the phenomenon and to find practical conditions under which 
it is absent or negligible. 

Alternating Current Arc Lamps.—In the ‘‘Elek. Zeit.,’’ July 5, Mr. 
Coerpei criticises unfavorably the recent article of Messrs. Roessler and 
Wedding, abstracted in the Digest July 7, claiming that the results were 
obtained with old and abandoned types of machines and that no practical 
deductions should be drawn from them; he states that the Helios alter- 
nating current arc lamp has a hemispherical intensity below the hori- 
zontal of 498 candles with a consumption of 310 watts, corresponding to 
1.6 candles per watt. 

TRANSMISSION OF POWER. 

Proposed Power Transmission Plant in Sweden.—The Lond. ‘‘Elec.,’’ 
July 13, gives some preliminary information regarding a proposed plant 
for transmitting 20,000 h.p. over an industrial district and to a neighbor- 
ing town by means of 15,000 volt alternating currents, it being a portion 
of the power of a waterfall amounting to about 49,000 h. p. and belong- 
ing to the Government; it is proposed to charge about $22 per h. p. per 
annum, 

Alternating Current Transmission of Power.—‘‘ia um. Elec.,’’ 
July 7, publishes a list of 31 installations, constructed or in course of con- 
struction, by Brown, Boveri & Co., in which single, di-phase or tri-phase 
currents are used; some data is given but it does not include distances. 

Di-Phase Transmission of Power.—The article mentioned in the 
Digest June 9 and 23 is abstracted quite fully, with the illustrations, in 
‘‘T,’Ind. Elec.,’’ July 10. 

ELECTRIC RAILWAYS. 

Roller Bearings for Railwavs.—A paper by Mr. Purdon is abstracted 
in the Lond. ‘‘Elec. Eng.,’’ July 13; he describes tests showing a great 
saving of power in tne use of roller bearings; in a test in which two 
trucks were started down a grade and continued on a level, the distances 
which they ran were as 6.39 to 1 in favor of the roller bearings; a simi- 
lar result was obtained ina starting test; he calculates the savings in 
per cent. in the use of roller bearings, for various grades, the results 
varying from 15.2 per cent. on a grade of 1 in 20, to 50.7 per cent. on a 
grade of 1 in 140; he assumes a frictional resistance of 25 lbs. per ton for 
the ordinary bearings and 4.2 for cars fitted with roller bearings in accord- 
ance with the results of the experiments; he gives the extra cost of these 
bearings at about $50 per axle, which, however, might be reduced for large 
quantities. 

Lyons Tramway.—A descriptive article is begun inthe Lond. ‘‘Elec. 
Rev.,’’ July 13; although not so stated it appears to be a translation from 
the French article of Mr. Berthon, mentioned in the Digest June 30 and 
July 14. 
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CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 


Gas vs. Steam for Central Stations.—Mr. Threlfall, in the Lond. 
‘‘Blec. Eng.,’’ July 13, calls attention to serious discrepancies in the 
article mentioned in the Digest last week, claiming that if corrected the 
results would prove that the gas plant will be very considerably more 
economical, both in first cost and in working cost. 

The Cance Rheostat.—A translation of the description of the rheostat 
mentioned in the Digest last week is contained in the I.ond. ‘Elec. 
Eng.,’’ July 13. 

Central Stations.—The ‘‘‘Elek. Zeit.,’’ July 5, abstracts at considerable 
length, including a number of tables of data, from the 1eport on the run- 
ning of the Cassel station for the year ending March, 1893. The alter- 
nating current station in the city of Caen, France, in which sub-trans- 
former stations are used, is described and illustrated in ‘‘L’'Elec.,’’ 
July 14. An illustrated description of the Burton station is published in 
‘‘Ind. and Iron,’’ July 13. 


WIRES, WIRING AND CONDUITS. 


Ship Wiring.—According to the large number of replies published in 
the Lond. ‘‘Elec. Rev.,’’ July 13, the system described in that journal 
and abstracted in the Digest last week does not appear to be new, asa 
number of the correspondents claim to have used it for a number of years, 
Siemens Bros. & Co. having used it on 53 vessels. It is stated that great 
care must be taken to avoid low insulation of the distributing boards; 
one of the correspondents explains in detail the construction which he 
uses, a sheet of rubber being used for insulation; another writer thinks 
that the estimate of 10 per cent. for the excess in the cost of the wire is 
rather low, his experience being that it is about 15 per cent. higher; 
another claims that it requires an enormous quantity of cable compared 
with the single or double wire system, but he thinks it well worth the 
extra expense. 

In an article by Mr. Leroy in ‘‘I,’Elec.,’’ July 7, an abstract of which 
is published in the Lond. ‘‘Elec. Eng.,’’ July 13, he discusses the merits 
and demerits of the insulated and the ship-return systems, concluding in 
favor of the latter,at least for the iron vessels of commerce, if not for the 
war vessels. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Cablé Telegraphyand Telephony.—In an editorial in the Lond. ‘Elec. 
Rev.,’’ July 13, a reply is made to a recent editorial in The Electrical 
World in referring to Dr. Pupin’s system; the tone of the editorial is 
decidedly more moderate than its former criticism; the remarks were 
based chiefly oy the results of numerous experiments which have been 
made during several years by the British Postal Telegraph Department 
upon Wheatstone automatic fast speed working: it was found necessary 
to introduce repeaters, so as to bring the working ‘‘K R’’ within the 
necessary limits for high speed; a large number of trials were made with 
shunted condensers to see whether this would not enable fast speed 
working to be obtained without the use of repeaters, but it was found 
that the tendency of such contrivance was to reduce and not to increase 
the working speed; it was added that although the arrangements were 
much on the same lines as those indicated by Dr. Pupin, it was possible 
that certain of the combination suggested by him were not used; the 
Editors add that they hope they have been mistaken 1n their estimate of 
it. 

Subscribers’ Telephones Without Batteries.—A system of Mr. Merino, of 
Madrid, in which no battery is required at the subscribers’ end of a tele- 
phone line, is described briefly inthe ‘‘Elek. Zeit.,’’ July 5. Instead of 
sending the battery current through the microphone and the primary 
induction coil, the telephone being connected with the secondary and 
line, the line is connected with the microphone and the primary coil, 
while the telephone is connected only with the secondary coil, the bat- 
tery being then placed at the central station; in this system it is very 
easy to make the connections between the subscribers’ and the central 
stations, as well as among the subscribers. 

Time Distribution —According to the ‘‘Elek. Zeit.,’’ July 5, a com- 
pany is about to start a regular time distribution system in Berlin, in 
which ordinary well regulated clocks are used and are set from a central 
station every four hours; the rentage of such a clock will be 50 cents per 
month. 

Telephote.—‘‘Cosmos,’’ June 23, contains an article by Mr. Rabourdin, 
in which he describes the principle of an apparatus for transmitting light, 
as for instance, the form of a moving figure, to a distance, by means of 
an electric current. 

Pacific Cable.—Mr. Alexander Siemens has made an offer to the Cana 
dian Government to lay a cable from Victoria to Sydney within three 
years; his offer is now being considered. A brief report of the Ottawa 
conference is published in the Lond. ‘‘Elec. Rev.,’’ July 13, giving, 
however, nothing of importance. 

Atlantic Cables.—According to the ‘‘Elek. Zeit.,’’ July 5, only 7 out of 
the 17 cables which have been laid across the Atlantic, are in use, the 
remaining ten, which have been abandoned, represent a capital of about 
thirty million dollars, 

Telegraph Cable in the St. Gothard Tunnel.—The Lond. ‘‘Elec. 
Eng.,’’ July 13, abstracts the descriptive article mentioned in the Digest 
March 31. 

Compensating Cables.—A large number of systems, devised by Prof, §. 
P. Thompson, are illustrated in ‘‘La Lum. Elec.,’’ July 7. 











ELECTRO-CHEMISTRY. 


Extraction of Gold and Silver.—According to the Lond. ‘‘Elec. 
Rev.,’’ July 13, Mr. Trug is said to have greatly facilitated the extraction 
of gold and silver from their ores, by a method which depends partly 
upon centrifugal force and partly on amalgamation; a distributing disc 
throws out the sludge in such a way that the particles of metal are col- 
lected in an annular trough filled with mercury, the surface of the mer- 
cury being kept sufficiently active by connect ng that metal with the 
negative pole, and the tube for feeding the sludge to the disc with the 
positive pole of a current generator. ’ 

Electric Tanning.—‘‘Ind. and Iron,’’ July 6, states that the installation 
at Orbe, Switzerland, in which the Groth system is to be used, has now 
commenced working with a weekly output of 300 hides; it is considered 
a model of its kind in many respects; a complete illustrated description 
is promised; the report of Prof. Unwin on tests with such leather, 
mentioned in the Digest Jan. 27, is given. 


Pickling.—The Lond. ‘‘Elec. Rev.,’’ July 13, mentions a method which 
is claimed to do the work much more certainly and with less danger 
to pitting the surface ; the articles are made the positive pole of a battery, 
the negative pole of which is either carbon or wire gauze electroplated 
with silver and covered with platinum black; the bath consists of dilute 
sulphuric acid containing a depolarizer such as a nitrate or chromic acid. 

Aluminium.—Ina note in ‘‘La Lum. Elec.,’’ July 7, Mr. Moissan 
calls attention to the fact that the greatest obstacles in the development 
of the aluminium industry are the impurities in the metals; aluminium 
dissolves a quantity of carbon which is much greater than was formerly 
supposed and forms a perfectly definite carbide, having the property 
of decomposing water and evolving methylene gas; nitrogen also pos- 
sesses great affinity for aluminium. 

Aluminium Plating.—The system of Van Aubel is described briefly in 
‘La Lum. Elec.,’’ July 7; he first covers the aluminium with a scarcely 
visible coating of copper, after which the ordinary silver, nickel, etc., 
baths may be used; sulphate of copper and a current from a Grove cell 
are used for the copper coating, no special precautions being necessary. 

Minimum E. M. F. Decomposition.—In an editorial in the Lond. 
‘*Klec. Rev.,’’ July 13, the statement of Bertholet, made in 1882, is given, 
and is claimed to have been confirmed by the more recent experiments 
of Leblanc and Nourrison; he states that ‘‘the minimum electromotive 
force required to decompose an electrolyte is the sum of the heat absorbed 
by the separation of the acid from the base 1n dilute solutions, and the 
heat of decomposition into oxygen and hydrogen of the water by which 
the acid and the base are dissolved, provided that the acid and the base 
are neither oxidized nor reduced, and that the electrodes are not 
attacked.’’ Bertholet's conclusion is independent of any theory of dis- 
sociation into ions. 

Electrolytic Decomposition of Water.—The Lond. ‘‘Elec. Rev.,’’ July 
13, mentions some recent articles in the German on this subject. 

Electrolysis of Alkaline Chlorides.—The E. M. F. for decomposing 
sodium chloride, calculated by Nourrison, is stated in the Lond. ‘‘Elec. 
Rev.,’’ July 13, as being 2.02 volts, while the figures of Mr. Oettel are 
2.30; the method of calculating each is given. 

Faure’s Patent.—A continued article by 
lished in ‘‘Ind. and Iron,’’ July 6 and 13. 


a patent solicitor is pub- 


MISCELLANEOUS. 


Electricity in Therapeutics.—The Lond. ‘‘Elec. Rev.,’’? July 13, 
abstracts a paper on the recent researches of Debedat, in which the appli- 
cation of electricity for stimulating the nutrition of the muscular system 
is experimented upon scientifically; the results are given and show in 
some cases a gain of 40 per cent. in the weight of the muscle due to cer- 
tain applications of the current, while in other cases there was either no 
effect or else an injurious one. He concludes that the most advantage- 
ous mode of promoting the healthy growth of the muscles is to use an 
induction coil and to arrange the periods of contraction and repose so as 
to approximate to the conditions of a muscle during the performance of 
rhythmic gymnastic movements, namely about 30 periods; prolonged 
tetanization is extremely hurtful, showing that the methods most com- 
monly used by ill-informed practitioners and worse informed quacks 
are entirely wrong. 

Electrical Treatment of Tic-Douloureux.—A method of treatment is 
described in the Lond, ‘‘Elec. Rev.,’’ and ‘‘Elec. Eng.,’’ July 13. 

What to Do in Case of Accidents.—‘‘T,'Ind. Elec.,’’ June 10, contains 
an article by Mr. Claude in which he calls attention to the importance 
of instructing persons not only how to treat those injured by an electric 
shock, but more particularly how to remove such victims from the cir- 
cuits when such circuits are still alive; he cites cases in which a second 
death was caused or nearly caused by the prevailing ignorance as to how 
such victims should be handled; he points out the danger of touching 
the body except through the medium of some insulating material and 
suggests first taking off some of one’s own clothes and wrapping them 
around the hands, or of making a bundle of such clothes and forcing 
them between the victim and his connection with the earth. 


Educational.—A report of the recent meeting of the London Technical 
Education Board is published in the Lond. ‘‘Elec.,’’ June 29; the same 
number contains an editorial on the subject of education. A reference 
to education is also made in the editorial on electro-chemistry in the 
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same issue; attention is also called to the first part of a paper by Prof. 
Ostwald in the ‘‘Elec. Zeit.,’’ June 14, abstracted in the Lond. ‘‘Elec.,’’ 
June 29. According to the Lond. ‘‘Elec. Eng.,’’ June 22, chairs of 
electro-chemistry are to be founded in the Polytechnic Academies 
of Berlin, Hanover and Aix-la-Chapelle. 


Killed by Electricity.—Another accident is reported in the Knglish 
journals; an attendant at an installation was instantly killed by an alter- 
nating current of 2,000 volts. 

Elevators.—‘‘La Lum. Elec.,’’ July 7, gives an illustrated description 
of the inclined plane elevator at Marseilles in which two cars are con- 
nected by a cable, the descending one being weighted with water, so as 
to produce an overbalance, the water being pumped up by means of a 
pump; the description is interesting but the only electrical feature seems 
to be the indicator of the water level in the tank. In the same issue a 
number of electric elevators are described and well illustrated. 

Electric Steering Compass.—According to the Lond. ‘‘Elec. Rev.,’’ 
July 13, an apparatus of the same kind as that mentioned in the Digest 
June 2 and 30 was used in 1881 and worked perfectly; the invention did 
not come into general use because it would not pay, as some one has to 
stand by to keep a lookout, and might as well be steering. 

Electrical Steam Cut-Off-—An automatic variable steam cut-off oper- 
ated by electricity is described and illustrated in the Lond. ‘‘Elec. 
Eng.,’’ July 13. 

Consulting and Contracting Engineers.—The leading editorial in the 
Lond. ‘Elec. Rev.,’’ July 13, discusses again the inadvisability and 
incompatibility of contracting engineers posing and acting as consulting 
engineers, considered from the point of view of the purchasers. It calls 
attention to the fact that some of the responsible firms will not bid for 
work when a contractor, who at times may be their competitor, is acting 
as a consulting engineer, in which case the purchaser suffers. By the 
formation of a strictly professional institution as suggested, to which only 
purely professional gentlemen could belong, the purchasing public would 
then know that they were not committing their interests into incom 
petent hands. 


Cataloguing Literature.—A correspondent to the Lond. ‘‘Elec.,’’ July 
13, suggests that the international cataloguing of scientific papers might 
be greatly facilitated if it became customary for the author of a paper to 
conclude it with an abstract drawn up according to certain prescribed 
rules; he also proposes that thetintroduction of the custom might be facil- 
itated if scientific societies and periodicals should make it a rule that 
every paper should be accompanied by such an abstract. 

Biographical,—The death of Carl Grawinkel is announced. He was 
well known in connection with the work of the German Telegraph De- 
partment; also of Paul Lemonnier and Pierre Houry. 

Prizes.—‘‘1,’Ind. Elec.,’’ July 10, publishes a list of the prizes offered 
by the Industrial Society of Muelhause for the year 1895, pertaining to 
electricity. 


Moonlight Tables for September, 1894. 


Herewith we give Mr. H. W. Frund’s tables of lighting hours for the 
month of September under his modified form of moonlight schedule. 


TABLE NO. 2. 
Frund’s New Moonlight 


TABLE No. 1. 
Standard Moonlight 














System. System. 
Date. | Light. | Date. | Exting. Date. Light. | Date. Exting. 
| 
i | 

1 | 7.00P.M 2 | 4.30A.M. 1 7.00P.M.| 2 4.30A.M. 
2° 1°9.00 ° rf $§$ ten 3 7.00 ‘ $14.30 * 
3 [— * | 64 ae 8 3 7.00 ‘* 4140 * 
4 co | 5. | em. 4 7.00 ‘ 5 4.30 

5 82 “* | 6 | 430 “* | 5§ |! Too « 6 4.30 

6 1 eie- *- 1g | 6.50 ** 7 4.30 

7 mm I 8 4.30 ‘ 7 6% 8 4.30 

: ina * | »® 404 “ || 8 6.50 ‘ 9 4.30 
ee Ge a Sa. A-® 6.50 * 10 4.40 

10 —_+~—«|—_-—— —} 10 6.50 ‘* 11 4.40 ‘ 
11 12.50 A. M 11 4.40 A. M. 11 6.50 ‘* 11 12.00 M. 
12 1.50 ‘ 12 440 * || 2 640 “ | “ 
13 3.00 * 3. | 40 ** 13 6.40 ‘* 3 

14 No light. 14 | Nolight. | 14 i 14 

15 “ | as } 15 6a5 * | gs 

16 6.40 P. M. | 16 | 7.40 P.M. | 16 6.40 * | 16 

17 67a CU] CU $10 “ || WY 6.40 * | WW 

18 tae * | BB | ae * | 18 cm ©. | ce 

19 6.30 * | Ce | 19 6.30 | 19 

20 6.30 * 2 | 9.50 ‘* 2 6.30 * | 20 

21 6.30 * 21 |10.50 * | 21 6.30 * 21 

@. | 6m. 2 ine * || @ 6.30 ‘ 22 +e 
23 | 630 ‘“ 2 = =6©| 100A.M.| 23 6.30 24 1.00 A.M. 
me |62 “ 35 |22 * |i 2 6.20 * | 2 2.20 ‘ 
25 6.20 % | 3.30 * 25 6.20 * % 3.30 
26 6.20 ‘* 27 4.50 ‘ 26 6.0 * 27 4.50 ‘ 
27 6.20 ‘* 28 45 * || @ 6.2 * 2 4.50 * 
28 62 * 29 | 500 : | 2 6.20 * 29 «5.00 * 
29 5.20 ‘ 30 5.00 ‘ 29 6.20 ** w@ |5.00 * 
0 6.20 ‘* 1 | 500 * || 30 6.10 ‘* 1 5.00 ‘* 


Total No. of hours, 176.10. | 


NoTE.— These schedules are made up on sun time. Where standard time is 
used, and it varies considerably from sun time, the proper deduction or addition 
must be made to all the times here given. 





AvucustT 4, 1894. 
New Books. 


ALTERNATING CURRENT WIRING AND DISTRIBUTION. By Will- 
iam Le Roy Emmet, Member A. I. E. E. New York: The Electrical 
Engineer. 1894. 76 pages, 29 illustrations. Price, $1.00. 

The object of this work, the author states in his preface, is to point 
out the practical significance of some of the laws governing the distribu- 
tion of alternating currents, and to explain these laws in such a manner 
that their nature and relative importance may be realized by practical 
men without the expenditure of time necessary to the study of complete 
works on the subject. To this end mathematical expressions and scien- 
tific terms have been avoided as much as possible, and the hope is ex- 
pressed that the book may help the reader to form certain ideas and con- 
ceptions which will tend to make more available to him the information 
obtainable from more thorough and comprehensive works. The compe- 
tency of the author, who is chief engineer of the General Electric 
lighting department, to execute the plan thus outlined is unquestionable, 
and in many respects the book is one of the most satisfactory yet written 
on the practical side of alternate current working. 

In the first section of the book the various influences affecting alter- 
nating distribution are defined and explained. The section on skin resist- 
ance is very satisfactory and accompanied by a useful table. The next 
seven sections treat of inductance and impedance, one of which—on 
diagrammatic representations—explains very clearly the relation between 
resistance, reactance and impedance. ‘Three sections follow on lag angles 
and load factors, and the next section is on line inductance, accompanied 
by a curve and two tables, one of resistance, inductive reactance and 
impedance for non-inductive loads, and another of the same quantities as 
influenced by a power factor of .96. 

Four sections on practical diagrammatic and arithmetical determinations 
of the distribution of E. M. F. in an alternating circuit are admirable 
and by far the best practical treatment of the subject with which we are 
acquainted. The factors due to resistance and inductance in the primary 
and secondary circuits and transformers, and core losses in the trans- 
formers for given cases, are calculated or assumed and then combined by 
a simple but elegant method which at the same time enables the reader 
to grasp the entire subject of alternating effects better than a volume of 
disconnected explanations ‘The treatment of multiphased systems in 
four short sections is entirely too condensed to be useful to the beginner, 
and those on distribution are an engineering discussion of the subject 
that seems out of place in a work of this character. Two of the final 
sections are on the effects of capacity, which seem rather misplaced, as 
they should logically come in the first part of the book devoted to impe- 
dance. The framework of the book, in fact, is sufficient for a large 
treatise, and much is lost by the effort to limit its extent. 

We regret to note the very loose nomenclature of the author. The 
effective component of the impressed E. M. F. is called indiscrimin- 
ately the energy component and the effective E. M. F., while the reac- 
tive component is variously called the inductive component, the induct- 
ance component and the induction component; in one table inductance 
component is used, and in an exactly similar table, induction component. 
Resistance proper or ohmic resistance in some places is resistance sim- 
ply, and in others is called energy resistance, while inductive reactance 
is throughout called inductive resistance, and capacity reactance both 
capacity resistance and condenser resistance. 

To the student the work will furnish a useful introduction to the study 
of alternating current phenomena, although he will find some sections 
difficult reading from the exceedingly condensed style in which they are 
written. With the exception of several sections (which, however, will 
be worth the price of the book to many), the practical man will, we fear, 
find the work too general in its treatment and the statements too acade- 
mic in character for the book to be of full use to him. In this respect 
the paper of Mr. Scott, read at the Washington convention of the National 
Electric Light Association, comes much nearer to meeting his wants. 
To the electrical engineer, however, notwithstanding the elementary 
natuie of some of the matter, the work will be found of much value, 
particularly the part discussing electrical distribution, the sections on 
alternating circuit calculations, and the several tables of data. 


THERMODYNAMICS OF REVERSIBLE CYCLES IN GASES AND 
SATURATED VAPORS. Full synopsis of a ten weeks’ undergradu- 
ate course of lectures delivered by M. I. Pupin, Ph.D. Arranged 
and edited by Max Osterberg, student in electrical engineering, 
Columbia College. New York: John Wiley & Sons, 1894, 114 pages, 
10 illustrations. Price, $1.25. 

The course of lectures collected in this volume forms a theoretical in- 
troduction to a practical course on heat engines, and is limited to a dis- 
cussion of those features of theoretical dynamics which have a direct 
bearing upon the science of caloric engines. 

While the treatment of the subject is a mathematical one, the physical 
basis of the science, unlike in many works on thermodynamics, is con- 
stantly kept in view. Instead of the general equations being assumed 
or built up from assumptions, the student has the physical significance 
of each term and of each deduction impressed upon him. The numerical 
calculations in different sections of the book are a good feature, and the 
discussion of Carnot’s principle with reference to an actual indicator is 
to us an innovation, though a commendable one. The answer to the 
question why the prevailing types of steam engines differ so widely 
from Carnot’s type in efficiency is to be recommended to those who will 
wail over the sinful waste in the former. We may remark that the ex- 
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cessive use of italics in the text gives an impression of weakness as to 
literary style of the author which a close examination shows is far from 
deserved. For a college course, whose object in teaching thermodynamics 
is to prepare for the study of practical heat engines, this work may well 
be adopted as a text book. 


A New Telephone Transmitter. 


A novel resistance piece for telephonic transmitters, recently patented 
by Mr. Herbert Cottrell of Newark, N. J., has for its main feature 
a construction such that there is an unbroken connection through it in 
all conditions of the instrument, and a second connection parallel with 
the first, which latter is opened and closed or varied in resistance by 
vibrations of the diaphragm of the transmitter. This is done by provid- 





Fic. 1.—TELEPHONE TRANSMITTER, 


ing a strip or rod of some conducting material, as a thin strip of carbon 
or of some carbonaceous substance, from which project knobs or points 
that are but lightly if at all in contact with each other when the strip is 
straight, and are brought more or less intimately in contact through the 
operation of the diaphragm. These projecting points or knobs on the 
strip may be brought together by flexure of the strip or may be crowded 
together by being pushed against the walls of a cone which fits over the 





Fics. 2 AND 3.—TELEPHONE TRANSMITTER. 


points or knobs and cams them together. The flexure may be produced 
by pushing and pulling on a knob or point or on the rod or strip; and 
instead of flexure which operates to bow a flat strip the operation may 
be to twist a rod, around the periphery of which knobs or projections of 
suitable shape are arranged, preferably in a sort of spiral. This latter is 
called the torsional form. 

As to the material, any suitable substance of large electrical resistance 
may be used, carbon or some preparation of carbon being preferable; as, 
for example, manilla paper carbonized by the process used to prepare 





in 
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Fic. 4.—TELEPHONE TRANSMITTER. 


the filament of the familiar incandescent lamp. The whole constitutes a 
resistance piece of which the rod or strip is the base and the knobs or 
points are the projections, The telephonic circuit may be of any of the 
forms which are adapted to use with a variable resistance. 

Referring to the illustrations, Fig. 1, A, B, shows the resistance piece, 
the arrows indicating the path of the current in its flat and in its bowed 
condition. Fig. 2 shows another way of bowing the stiip. Fig. 3 shows 
the method of camming the projections together. Fig. 4, C and D, 
shows the torsional form. 

As will be seen from the inspection pf any one of these illustrations, 
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no movement of the diaphragm can rupture the circuit, since that is of wire, does away with any destructive heating. For the insulation 
always complete through the base of the resistance piece, along which throughout mica is used exclusively. The armatures are carefully 
the variable contact shunting projections are arranged ; obviously, the re- balanced before being sent out, and will operate without any vi- 
sistance will be greatest when the circuit is completed onlythrough the bration. 

base of the resistance piece. For, if the projections are brought in con- The commutator is of improved design, massive in form, and carefully 
tact, there is then established, in addition to the circuit through the base, insulated. Pure lake copper drop-forged bars are used exclusively, 
a circuit through the contacting projections, which shunts that portion of | which, although more expensive than those of cast copper, insure the 
the strip or rod that lies between the points at which these projections absence of blow holes and black spots, and a smooth running and long- 
join the base. The resistance of the projections is preferably consider- lived commutator. Every part of the motor is made to jigs and temp- 
ably smaller than the resistance of the base along which they are set. lets, and any part can thus be duplicated at once from stock. 

It is very important, particularly in long distance telephony, that the Se eee sae ian ak ee 
line should never be broken, no matter how violent may be the vibration 


of the diaphragm. ‘This point of advantage is secured, it is claimed, as Railway Generator Switchboard Panel. 


above explained, since separate electrodes held in contact with each aan 

other, the pressure between which is varied by movements of the dia- In order that the switchboards of electrical railway stations may be of 

phragm, are not used. Then, too, the fact that there are a number of uniform construction, handsome in appearance, and generally a credit 
: points in contact is of advantage, because, even though the sound may be to the station, a departure from hitherto accepted methods is necessary. 


violent enough to throw two or more of them out of contact, it still may We described a short time ago a feeder panel of the General Electric 
not throw all of them out of contact. Doubtless the mere flexure or Company’s make which fulfilled the electrical and esthetic require- 
twisting of the base of the resistance piece itself produces some variation ments, and we now show a generator panel made by the same company 
in its resistance, and consequently in the resistance of the circuit. But constituting with that just mentioned the departure in question. 





it is the effect of shunting the sections of the base that is relied upon. Briefly, the system of switchboard construction, while becoming greatly 
ee simplified, is rendered very compact and convenient. All the instru- 
Manchester Type Slow Speed Motor. ments necessary for the control of each generator are mounted together 


—_—___— on an incombustible base and are electrically connected before leaving 

The Manchester type of field in dynamoand motors has been used with the factory. Each panel may be erected in position without difficulty or 
much success in this country and in Europe, where it originated. It is delay. Being of uniform size it may be holted by the side of other 
both magnetically and mechanically symmetrical, the armature comes panels already in place, and the switchboard extended, as the capacity of 
nearer the base than in many other types, and 
the completed machine has a compact and ‘ 
mechanical appearance. The motor of this 
type we illustrate is made by the Mather 
Electric Company, Manchester, Conn., and 
by careful design the makers have produced 
a machine not only highly efficient but one 
in which sparking at the commutator will not 
take place under any change of load or con- 
dition, and which can be operated indefinite- 
ly under full load without any danger from 
heating. 

The fields are of cast steel, and the base, 
sub-base, etc., of cast iron, thus making the 
motor light in weight. The field coils are 
wound on metal bobbins weil insulated, and 
can be slipped on and off the field magnet 
with the greatest ease. The bearings are of 
an improved self-oiling type, with composi- 
tion bushings, and, with proper care, will last 
indefinitely. - ARMATURE OF MANCHESTER TYPE SLOW SPEED Moror. 

The armature which we illustrate, which 
is very large proportionately, is of the iron-clad slotted type, and _ the station increases, without at all taking away from its uniformity. 
with Siemens winding, thus insuring slow speed. Great care is taken These new standard panels are known as type ‘‘K,’’ and ate con- 
in building it up; the shaft, which is very large in diameter, is of the structed in capacities of from 200 to 3,000 amperes, corresponding to the 
generator outputs of from 100 to 1,500 kilo- 
watts. The controlling devices mounted upon 
each panel are the circuit breaker, current 
indicator, rheostat, main, field, and lighting 
switches, together with the lightning arrester 
and cutouts required for the protection of 
generator and instruments. A double pole 
plug switch allows of connection with either 
a portable or station voltmeter placed in’ some 
convenient position. ‘The panels, of from 200 
to 1,000 ampere capacity, are of the same 
width and height, and, inthe latter dimension, 
are similar to the feeder panel. The illustra- 
tion shows two panels of 400 amperes each. 





The automatic circuit breaker is intended to 
relieve the generator of the severe strain 
caused by short circuit. The tripping arma- 
ture is fitted with an adjustable spring where- 
by the circuit breaker can be set to open at 
any desired point within the range of the in- 
strument. The current is nominally carried 
through a main contact in shunt to a contact 
operating within a magnetic blow-out. Thus, 
when opeiating, no are occurs at the main con- 
tact. This circuit breaker will effectually 
rupture any short circuit, however severe. 
The armature is provided with a scale 18 
inches long, which may easily be read ata 
distance. The positive and negative main 
switches and the station lighting switch, all 
of the quick-break type, are mounted on the 
panel, the equalizing switch being mounted 
on a pedestal near the generators. In the 
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MANCHESTER TYPE SLOW SPEED MOTOR. 
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best machinery steel; the core is of sheet-iron discs, which, by anim- lightning arrester the special fea ure is an iron clad electric magnet, in 
proved Mather annealing process, together with a proper proportioning the field of which are twocarbon points slightly separated, the line and 
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ground each being connected to one of these points. The magnetic 
blow-out principle, as in the automatic circuit breaker, is here employ- 
ed with unvarying reliability. The incombustible controlling rheostat is 
placed behind the board, and is operated by a hand wheel shown on 
the front. The generator terminals are connected by a small four-point 





RAILWAY GENERATOR SWITCHBOARD PANEL. 


plug switch with an illuminated dial voltmeter mounted on an ad- 
justable bracket fastened near the top of the panel. 

The panels are supported by vertical angle irons, tie rod and brackets. 
They are wired complete, and after setting in place it is only necessary 
to connect the leads from the generators and bolt in place the bus bars. 


Feeder Wire Splicer. 


This device, which was brought out last year by the Ohio Brass Co., of 
Mansfield, Ohio, was the first practical one of its kind, and has met with 
almost universal approval from construction men. Besides making a 
practically perfect joint in the feeder wire, it saves enough time over the 
ordinary way of splicing to more than pay for its first cost. It can he 
used either as a permanent or temporary connector. In making a splice, 





FEEDER WIRE SPLICER. 


the insulation is first removed and the halves of the splicer are placed 
over the ‘abutting ends of the bare wire. The nuts are then screwed on 
the tapered ends of the splicer, which is slightly corrugated on the 
inside, thus securely clamping the wire. Solder can be poured through 
a slot provided for this purpose. A joint made in this way is but a trifle 
larger than the wire, and is of low resistance and great strength, the 
average electrical resistance being about .02 of an ohm, and the mechan- 
ical strength of the joint being more than that of the wire itself. 


Wireman’s Corner Brace. 


One of the most essential tools of the electric wireman is a good corner 
brace. The ratchet brace otherwise used for his purposes is not only 
slow and tiresome to work with, but the bit is apt to become loosened in 
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the backward motion, particularly in hard wood. ‘The corner brace will 
bore holes close into the corner—more than an inch closer in than the 
ratchet—and will do it twenty times faster. For work in the clear it is 


not only faster than the ordinary brace, but the straight rod guides the 
eye so that the bit goes in absolutely straight, and the power gained by 






CORNER BRACE. 


the arm pressure makes the work much easier. 
The difficulties met with in electrical work 
would soon knock out a tool whose defects 
would not come to light in ordinary use, and 
the brace we illustrate, made by the Amidon 
Tool Corporation, Buffalo, is manufactured 
with a special view to the severe require- 
ments of the wiremen. That it fulfils its object 
is shown by the satisfaction with which it 
has been received, no less than 36 dozen, for 
example, having been used in electrical contruction work at the 
World’s Fair. The tool is graceful in shape, the rods are of steel, and 
particular attention has been paid to finish, all of the metal parts be- 
ing heavily nickeled. 


Electric Launch Battery Controller. 





The controller illustrated herewith was designed by the Cutle:-Hammer 
Mfg. Co., 241 South Jefferson street, Chicago, for use in the four beauti- 
ful electric launches purchased by the commissioners of Lincoln Park of 
parties having the electric launch concession at the World’s Fair. It was 
found that the controllers used for regulating the speed of these launches 
were unsatisfactory and the Commissioners therefore awarded to the Cut- 
ler-Hammer Mfg. Co. a contract for designing and manufacturing an 
efficient combined reversing device and speed controller, which is shown 
in the cut. 

The device is a model of compactness and consists of an upright cylin- 
der eight inches long, with properly arranged segments to give the 
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ELECTRIC LAUNCH BATTERY CONTROLLER. 


desired speeds, three in number. The segments are connected with the 
batteries by means of five sets of brushes held to their place by readily 
adjustable springs. The brushes are so arranged that they can be 
removed with the greatest possible ease, and all parts are very heavy 
and substantial to stand the abuse generally received by this sort of 
apparatus. 

The cylinder is operated by a brass lever, to which is attached a cam 
that engages with a stop in such a manner as to indicate, both to sight 
and feeling, when the cylinder has rotated to the proper position for 
each speed. The reversing device is operated by a similar lever and 
the arrangement is such that it is impossible to reverse the motor with- 
out first revolving the cylinder back to ‘‘full off,’’ but the reversing 
handle may be used to open the main circuit instantly with the con- 
troller in any position. 


Attractive Power of the Stomach. 


An electrical society in Vienna makes use of a well known truth in 
deciding that during the summer months the informal meetings of the 
society will take place in a certain restaurant. 
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Sinancial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


NEW YORK, July 28, 1894 


THE ELECTRICAL STOCK MARKET, to judge from the flood of gossip rela- 
tive to this class of securities, has apparently awakened to new life. Not that 
any decided movements in quotations can be expected at this time, but il is an 
encouraging sign when Wall street, in periods of depression, such as now exist, 
even condescends to pay attention to the doings of the corporations represented 
by the issues listed on the exchanges. 


GENERAL ELECTRIC at times has displayed quite a deal of life at various 
times during the week, and, while no decided change is noted in its quotation, 
none the less the price is held with a firmness that is very gratifying to the 
friends of the company. There is a disposition to believe that the future of the 
company now holds out some promise to stockholders, and that measures will 
soon be taken that will pave the way to a resumption of dividends. As regards 
the financial outlook and plans of the company, it may be well to quote some 
extracts from an interview with an officer of the General Electric Company, 
published in Wall street this week. This official stated that the company was 
now doing a business amounting to 70 per cent. of the volume of last year. In- 
cluding supplies the company, is probably doing at the present time a gross 
business of $12,000,000 per annum. Something less than 3,000 men are employed 
full time at Schenectady, and about 1,400 men at Lynn. The company has no 
floating debt, nor are there any notes outstanding. The Fort Wayne Company, 
according to this authority, owes the General Electric nearly $1,000,000. Speak- 
ing of the impairment of capital, this official is quoted as saying: ‘‘The ques- 
tion of correcting the impairment in assets has not been considered recently, 
and will not come up until late in the fall. It will then be taken in hand and 
pushed to a speedy conclusion. In the meantime it will not be given official 
consideration. In the past a dozen plans have been suggested. It is safe to say 
that no dividend will be paid on the preferred stock until this matter is ad- 
justed.’* Continuing, he said: ‘Prices of supplies of all kinds are, of course, 
much lower than they were a year ago, Electric cars with motor equipment are 
selling from $500 up. There has beena corresponding decrease in the prices of 
arc and incandescent light lamps. We do not regard the new Westinghouse in- 
candescent lamp as a market success.’’ From these remarks it may be noted 
that the officials of the company are very well pleased with its prospects finan- 
cial and commercial, and the strength of the stock shows that Wall street is 
apparently disposed to put some faith in the statements that the affairs of Gen- 
eral Electric are progressing favorably. 


FORT WAYNE ELECTRIC stockholders have been treated tosome revelations 
regarding the events leading to the receivership, through the medium of a cir- 
cular sent out by E. S. Converse, R. L. Day & Co., Charles Head & Co.. of 
Boston; B. F. Spinney, A. B. Martin, J. N. Smith, of Lynn; J. H. Bass, of Fort 
Wayne, and M. M. Belding, of Néw York, representing the minority stock- 
holders. (The General Electric Company holds or controls a majority.) The 
minority stockholders are called on to deposit their certificates for mutual pro- 
tection under an agreement that provides for a voting trust for a period not ex- 
ceeding two years. The most interesting part of the circular has to do witha 
recital of the woes attending Fort Wayne under General Electric’s patronage. 
The statement outining the events leading to the receivership is too lengthy 
to permit of any but brief extracts. In substance it says that General Electric 
holds about 42 per cent. of the capital stock, and individuals close to it hold 
enough more to give a small majority. In August, 1893, the General Electric 
refused to honor drafts for $130,000 made on it by Fort Wayne in the ordinary 
course of business, and refused any further financial aid. President R. T. Mac- 
Donald, of the Fort Wayne Company, which then had $1,500,000 discount obliga- 
tions, personally relieved it by endorsements, etc., to the extent of $600,000. The 
General Electric then claimed to be a creditor of the Fort Wayne Electric Com- 
pany for $1,000.000. This claim was disputed. The GeneralElectric then announced 
its determination to elect its own Board of Directors and take possession of the 
Fort Wayne property at the annual meetingon June 9. ‘‘The Fort Wayne Com- 
pany, on June 4, 1894, owed $500,000 direct debt and $1,000,000 indirect, the latter 
discounted endorsements, The Fort Wayne Company hasa valuable franchise and 
business and valuable assets; also a contract with the Thomson-Houston Com- 
pany for a right$to use the factory and machinery at Fort Wayne for some 10 
years more. It seemed evident that the General Electric would undertake to 
pay the alleged indebtedness to itself and take to itself the business and good 
will of the company regardless of individual stockholders’ interests. It had 
already tried to restrict the company’s business. Therefore the application for 
receivers three days before the annual election.*? The receivers were author- 
ized to continue the business and to realize the full value of its assets. The new 
Fort Wayne Electric Co1poration was formed, and it contracted with the re- 
ceivers ‘‘to furnish all labor and material for manufacturing and completing 
apparatus on hand and to carry on the business at the works in Fort Wayne, 
paying the receivers 20 per cent. on the cost of manufacture, and also a com- 
pensation of $2,000 per month."’ The effort of the General Electric to hold a 
meeting and elect its own officers has been so far defeated, the courts having 
postponed the meeting from month to month. 


WESTINGHOUSE ELECTRIC preferred and common stocks continue strong 
on reports that the business of the company continues at the same big rate that 
resulted in the accumulation of such big profits in the last fiscal year of the 
property. From Pittsburg comes word that orders for the present month will 
probably exceed the orders for any month in the history of the company. This 
record-breaking business is now becoming a regulation thing with the Westing- 
Every available inch of room is being made use of in the 
present shops at Pittsburg. The new works at Brinton are expected to be ready 
for occupany in September. June shipments exceeded $560,000, and July orders 
thus far are in excess of this large amount. 


house Company. 


BELL TELEPHONE quotations hold steady. The company has made no move 
yet looking to an early sale of any of the new capital stock, The net instrument 


output for ny was but 676, a decrease of 1,623. The gross output since Decem- 
ber 20, 1893, was 47,455 instruments, and the net output 7,006, a decrease of 


19,708, compared with the same period in the year previous. This is good evi- 
dence as to the extent of the business depression. 
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THE EDISON ELECTRIC ILLUMINATING COMPANY, of Boston, has de- 
clared a quarterly dividend of 1% per cent., payable August 1. 


THE SOUTHWESTERN TELEGRAPH AND TELEPHONE COMPANY has 
increased its capital stock from $2,000,000 to $3,000,000. 


THE NEW ENGLAND TELEPHONE COMPANY has declared a dividend of 
$1 per share, payable August 15. This is an increase of 25 cents per share over 
the previous August dividends. 


ELECTRICAL STOCKS. 


Par Bid Asked 
Sie ENE. . 6 oOo oe 6 Kw tds Be Pw wD 50 10 30 
CLOVGIRGE GGsED IUEEEE® og ws twee ee ee 100 80 90 
Detroit Electrical Works. ....... sie teen. a ws 10 3 4 
Mast River Mieciree Lig Co... . 1. tk lt es 100 -- 50 
*Edison Electric Ill., New York. .... gage. nie 100 96 98 
= ae o 74 MOEN. 5-5 o-- You ou ee er me 100 101 103 
ae = = aise) oo en pabae ew Ww 100 117 120 
a = “i cure oe ay Mee ow a 100 135 145 
> ote “9 - Phila elphia’ et ee ee eee 100 122 124 
Edison Electric Light of Europe............ 100 1 3 
Bltson Ore Mae 2s a te 5 Are ea Gb. 100 10 15 
Electric Construction & Supply a MR ats Ges 5 15 15 17% 
UME Se Nar rs.) 15 15 174% 
Ce ee IN Ge. os Se wee ee we 8 es ees 100 1 2 
General Electric. .... iste BO Sein wale. Woe ee ees 100 3534 3644 
Suseraar Gumemees tee. On. 6 ok ke t's 100 45 55 
Mount Morris Electric. . . be way ce pes, ae 8, Sica oro 100 25 50 
Westinghouse Consolidated, NS re yi S 50 35 3 
pref . s 50 50% 51% 
BONDS. 
Edison Electric Ill., New York. . 1,000 106% 107 . 
Edison Fiectric Light of Europe. . 194 75 85 
General Electric Co., deb. 5's. . 1,000 864% 8646 
TELEGRAPH AND TELEPHONE. 
American Bell Telephome... .. - 2s ie sent 100 197 198 
Mammericns TSIee FOO AI.. 0 we nee ee oe 100 — 45 
American ae & Cable... Siri bes: wehbe Saba 100 89% 90 
Central & South American Telegraph . SP ae et epee 100 105 110 
ee ee 100 120 145 
Gold & Stock Telegraph . Dhak ae, ab Aa ye oie os 100 100 102 
* Mexican’ “TeleRrapn .0-. eee es tt oe 100 190 200 
* Western Union Telegraph . Chala pig waa ete Weel os 100 8434 416 
” * Ex. div. 


NEW INCORPORATIONS. 


THE OELWEIN TELEPHONE COMPANY, Oelwein, Ia., capital stock, $5,000, 
has been incorporated. 


THE CINCINNATI ELECTRIC SERVICE COMPANY, Cincinnati, O., 
stock $10,000, has been formed. 


THE SANDUSKY TELEPHONE COMPANY, 
$30,000, has been incorporated. 

THE STEUBENVILLE TRACTION COMPANY, Steubenville, O., capital stock 
$100,000, has been incorporated. 

THE CLAMOND TELEPHONE COMPANY, 
$300,000, has been incorporated. 

THE INTERSTATE TELEPHONE COMPANY, 
stock $3,500, has been incorporated. 


THE LITTLE ROCK TELEPHONE COMPANY, 
stock $25,000, has been incorporated. 


capital 
Sandusky, O., capital stock 
Philadelphia, Pa., capital stock 


St. Johnsville, N. Y., capital 


Little Rock, Ark., capital 


THE SEATTLE HOME TELEPHONE COMPANY, Seattle, Wash., capital 
stock $100,000, has been incorporated. 
THE TOLEDO CONSOLIDATED ELECTRIC COMPANY, Toledo, O., capital 


stock $100,000, has been incorporated to supply light and power. 


THE NEW ATHENS ELECTRIC LIGHT AND POWER COMPANY, New 
Athens, Ill., capital stock $4,500, has been incorporated by Paul Lehman and 
others. 


O’FALLON, ILL.—The O'Fallon Electric Light, Power, Heat and Water Com- 
pany has been incorporated with a capital stock of $20,000. S. C. Smiley, E. 
Tiedman. 

THE CLEVELAND STORAGE BATTERY COMPANY, 
stock $150,000, has been formed to manufacture electrical 
batteries, etc. 

THE NORWOOD CONSTRUCTION 
Ill., capital stock $20,000, has been incorporated by E. 
and J. A. Low. 

THE UNIVERSAL ELECTRIC MESSENGER CALL COMPANY, Portland, 
Me., capital stock $100,000, has been formed to manufacture electrical and 
mechanical appliances. 

THE MONTGOMERY ELECTRIC LIGHT AND POWER COMPANY, Mont- 
gomery, Ill., capital stock $10,000, has been incorporated by L. Herd, J. G. 
Habermeyer and W. C. Weise. 


THE ELIZABETHTOWN ELECTRIC LIGHT COMPANY, Elizabethtown, Pa., 
capital stock $10,000, has been incorporated by J. G. Stauffer, D. Z. Whitmer, J. 
C. Redsecker, S. S. Nissley and M. G. Kelly. 


THE LOS ANGELES EDISON ELECTRIC COMPANY, San Francisco, capital 
stock $500,000, has been incorporated by Thomas Addison, of Berkeley, and S. 
E. Kearney, J. E. Green, J. R.Morton and F. M. Pickering, of San Francisco, 


THE PITTSBURG, FRONTENAC AND SUBURBAN ELECTRIC RAILWAY 
COMPANY, Pittsburg, Kan., capital stock $75,000, has been formed to maintain 
and operate railways for the purpose of carrying passengers and freight by elec- 
tricity, steam or other mechanical power, and to erect and operate an electric 
plant for supplying light, power and heat, etc. R. Simons, West Chester, Pa.; 
San. Barratt, R. Robyn, A. L. Chaplin, all of Pittsburg, Kan., and L. M. Bedell, 
E. W. Minturn and C. J. Simons, of Chetopa, Kan., are interested, 


Cleveland, O., capital 
devices, storage 


AND ELECTRIC COMPANY, Chicago. 
D. Smith, N. Sampson 
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Special Correspondence. 


New YorK NOTEs. 


OFFICE OF THE ELECTRICAL WORLD, 
253 Broadway, NEW YorRK, July 30, 1894. 


THE PECKHAM MOTOR AND TRUCK COMPANY, Kingston, N. Y., recently 
shipped a new type 2914-foot truck to a Chicago street railway. Among its feat- 
ures is the Meley roller-bearing box for the axles. 

DR. ALLAN HORNSBY, secretary of the National School of Electricity, Chi- 
cago, is spending some time in New York, and during a call at the office of 
The Electrical World, reported that the affairs of the National School are in 
flourishing condition, and that many new classes are being founded throughout 
the country. 

RAPID TRANSIT PLANS.—Messrs. J. W. Reno, R. W. G. Welling and Ed- 
mund Kelly have written a letter to the Rapid Transit Commission, giving a 
number of objections against the proposed wide tunnel plans and state that all 
of these are obviated in the double-deck plan, which has besides a number of 
other advantages. 


NEw ENGLAND NOTEs. 


Room 91, Hathaway Building, 620 Atlantic Ave., 
BOSTON, Mass., July 28, 1894. 


THE PULLMAN COMPANY, it is reported, has entered into negotiations for 
the purchase of the General Electric plant at Lynn. 

THE PETTINGELL-ANDREWS COMPANY have been apointed general sell- 
ing agents for the well known Billings & Spencer commutator bars for the 
United States and Canada. 


THE FRANK & KILBY ELECTRIC COMPANY,a new corporation, and located 
at 185 Franklin street, Boston, will hereafter manufacture and sell the Jupiter 
storage battery, as well as Moberg’s dental and jewelers’ drill, dealing also in 
primary batteries, portable electric lights, etc. 


THE COLUMBIA ELECTRIC COMPANY, of Worcester, Mass., in the face of all 
competitors, has just been awarded the contract for the electrical work at the 
Westboro (Mass.) Insane Hospital. This is an old building and will require 
between 800 and 1,000 lights, dynamos and wiring. 

AT A SPECIAL MEETING held in the town of Wakefield, Mass., on the even- 
ing of the 23d inst., it was voted to issue bonds for the payment of the Citizens’ 
Gas and Electric plant for the sum of $180,000. The present plant cost the town 
$144,000 and the $36,000 additional is for enlarging the plant and making neces- 
sary improvements. 

THE BOSTON RAPID TRANSIT BILL, having been submitted to its citizens 
on the 24th inst. for approval or disapproval, it was approved, but by a very 
narrow margin. It was certainly a very feeble expression of public opinion, the 
total vote being very small indeed. The bill is distinctly two separate measures, 
one allowing the Meigs elevated road to be built, and the other placing in the 
hands of the Subway Commissioners the power to build subways. 


THE FIFIELD TOOL COMPANY has just been organized at Lowell, Mass., 
for the purpose of conducting the manufacture of lathes, succeeding the long 
established individual enterprise of Hon. George W. Fifield. A large three- 
story building has just been completed for the conduct of the business of the 
company. The reputation of the lathe manufactures of Mr. Fifield is well known 
to the electrical trade and so is he personally, having been one of the principal 
organizers of the Lowell Electric Light Company, of which he was first presi- 
dent, and which position he still retains. Mr. Fifield is one of Lowell's most 
prominent citizens and business men, He has been mayor of the city and is 
also president of the Appleton National Bank of Lowell. 


THE ELECTRIC HEAT ALARM COMPANY, of Boston, is now comfortably 
located in its new office and factory at 145 High street, that city. The office is 
large and roomy, one side of which is converted into an exhibit board for its 
various systems, while its factory space is more than doubled. A neat sign, in 
raised letters, painted red, in harmony with fire alaim apparatus, ornaments 
the front of the building, thus rendering very conspicuous the location of the 
company. Business is steadily improving with the company, and General Man- 
ager Palmer is correspondingly happy. ‘The company has just finished a large 
plant at Basin Mills, near Bangor, Me., and is at present installing a nice plant 
for the E. J. W. Morse Company at Roxbury. It has also placed bids on large 
plants at Lowell, Haverhill and Bangor. The following is an extract froma 
recent letter from its St. Paul agent: ‘‘After a most severe test, our journal- 
bearing alarms have been accepted by the insurance inspector, and he will ad- 
vise allowance of 25 per cent. off the insurance rates.’’ Its installation at the 
Pullman works is, of course, at a standstill because of the labor troubles. 


THE CARNEGIE STEEL COMPANY, Limited, has just closed a contract 
with the Washburn & Moen Manufacturing Co., of Worcester, Mass., for what 
is conceded to be ‘the largest electrical conductor ever manufactured. The 
dimensions of the same are as follows: Diameter of copper conductor, 1 15-16”; 
outside diameter (including the insulation), 244’’; area, 2,790,000 circular mils; 
length, 1,610 feet. This cable is to be installed in the new building now being 
erected by the Carnegie Steel Company, Limited, in Pittsburgh, Pa.,which will 
probably be one of the most substantial, and with the most modern equipment in 
every feature of any in this country. The electrical installation will show the 
latest and most improved development of each particular type of electrical 
engineering up to date. Before placing its contract for the cable, the Carnegie 
Steel Company, Limited, solicited propositions and samples for testing purposes 
from all of the prominent wire manufacturers in this country, and it is certainly 
very complimentary to the Washburn & Moen Manufacturing Co, to learn that 
the sample submitted by them showed a conductivity of the copper of over 100 
per cent., and the insulation resistance stood the highest test of all samples 
submitted. In addition to the above cable, or main conductor, the outfit calls 
for 50,000 feet of 1ubber-covered wires for distributing the current from the cable 
throughout the entire building. These wires, as well as the cable, are known 
as the ‘‘Crown brand’’ insulation. 
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PITTSBURGH NOTEs. 


PITTSBURGH, July 28, 1894, 

THE STORY which has been going the rounds of the press of the country and 
also appeared in some of the electrical papers, stating that the opening of the 
electric works of the Westinghouse Electric and Manufacturing Company would 
be made the occasion for a grand formal dedication, in which Thomas B. Reed 
and President Cleveland were to take a prominent part, is officially denied in 
this city by the Westinghouse Company. 

THE PITTSBURG, NEVILLE ISLAND & CORAOPOLIS ELECTRIC RAILWAY 
COMPANY has been sending out invitations\for the last two weeks to the formal 
opening of the road, which came off in the most successful manner last Thurs- 
day. This road is in some respects a unique enterprise, inasmuch as the money 
to build it was raised and subscribed by and among the people who will use it. 
The capital stock is $250,000. The road has every prospect of proving a profita- 
ble investment. It will be used for passengers and also to carry freight and ex- 
press packages. The freight cars will mainly be wanted to transport vegetables 
and garden truck from Neville Island to the markets of Pittsburgh and Allegheny. 
The road is six miles long and runs from Neville Island, in the Ohio River, 
across a bridge to Coraopolis and then to Temperanceville, where it connects 
with the West End line, which runs into the city of Pittsburgh. The formal 
opening was made the occasion for a grand celebration, in which nearly all the 
people who will be interested in the road took a part. One of the features 
was an al fresco lunch on Neville Island, with musical accompaniment and 
speechmaking. 


Tews of the Week. — 


TELEGRAPH AND TELEPHONE. 


ATLANTA, GA.—The Southern Bell Telephone Company has commenced 
the construction of a telephone line to Macon, Ga. 

BEL AIR, MD.—Address Henry Haynes, secretary and manager of the Bel Air 
Telephone Company concerning a telephone system about to be established. The 
company is in the market for the necessary equipment. 


PHILADELPHIA, PA.—The Mutual Automatic Telephone Company, 651 
Bullitt Building, has obtained authority from the Councils, approved by the 
Mayor,. to occupy all the streets of the city by its conduits and the right to use 
terminal poles in each block. It is the intention of this company, of which Col. 
W. H. Eckert is president, to cover Pennsylvania and adjoining States with its 
automatic system as soon as possible. 


ELEcTRIc LIGHT AND POWER. 


KINCARDINE—The citizens have raised $10,000 toward establishing an elec- 
tric light plant. 

SCOTLAND NECK, N. C.—AddressS. F. Dunn regarding an electric light 
plant about to be established. 

NORWOOD, PA.—G. C. Skelton may be addressed concerning the electric 
lighting contract about to be let. 

HAZELTON, PA.— Morris Heckman, contractor, has the contract to erect an 
addition to the electric light plant. 

ELBERTON, GA.—Address the mayor regarding a contemplated system of 
electric light plant and water works. 

BALLARD CITY, WASH.—An ordinance is before the council to issue $50,000 
in bonds for electric lights and other purposes. 

RICHMOND, VA.—Address the city clerk concerning $100,000 to be appro- 
priated for the erection of an electric light plant. 

SYRACUSE, NEB.—A special meeting will be held to vote on the issue of 
$10,000 in bonds for water works and electric lights. 

FORT DODGE, IA.—By popular vote an exclusive franchise for 25 years was 
voted to S. T. Meservey for electric lighting and street railway. 

WINCHESTER, TENN.—Bracey Brothers and the McNair Company, of Chi- 
cago, have been awarded a contract to erect an electric light plant. 

CHERRY CREEK, N. Y.—It looks as if Cherry Creek would soon have elec- 
tric lights, as there is a strong probability of a plant being put in there. 

ALLEGHENY, PA.—The Allegheny Common Council has authorized the city 
engineer to advertise for b1ds for machinery for the electric light plant. 

TRENTON, N. J.—A. J. Wildman, of Morrisville, is said to be interested in 
the formation of an electric light company to supply the borough with electric 
light and power. 

COUNCIL BLUFFS, IOWA.—Engineer Entyre has been instructed to prepare a 
map showing the position of the electric lights, with a view to receiving bids for 
cheaper electric lighting. 

AUBURN, N. Y.—A number of merchants in the block bounded by Genesee, 
State, Dill, Water and North streets, are canvassing the feasiblity and advisa- 
bility of starting a co-operative electric light plant. 

COUNCIL BLUFFS, IOWA.-An appropriation of $1,000 has been made to 
enlarge the electric light apparatus at the State school for the deaf. A. T. 
Flickinger, 201 Shugart Building, may be addressed. 


RIVERSIDE, CAI,.—The city trustees have the matter under consideration of 
establishing a municipal lighting plant. Investigations show that the plant 
can be put in for $20,000, including engines, wires and everything complete. 

BUFFALO, N. Y.—At meeting of Board of Aldermen the proposition to adver- 
tise for proposals to furnish an electric light plant at the Tower Pumping Sta- 
tion at a cost of not to exceed $45,000, was referred to the Commitee on Lamps. 

ALEXANDRIA, VA.—The Potomac Electric Company’s entire plant and 
property are advertised for sale August 25, by Geo, A. Mushbach, S. G. Brent, 
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John Critcher and Jas. K. Caton, commissioners of sales, appointed by the Cir- 
cuit Court, by decrees entered in the chancery cause of J. C. O'Gorman against 
the Potomac Electric Company. 

KANSAS CITY, MO.—The Lower House Committee has been for some time 
considering the conduit ordinance. Each ordinance was taken up and its differ- 
ent merits discussed. The committee is unanimous in its opinion that all wires 
should go underground as soon as possible. Probably at the next meeting of the 
council a report will be presented which will do considerable to settle the over- 
head wire nuisance. 


JACKSONVILLE, ILL.— A resolution was adopted that the committee be in- 
structed to prepare specifications and secure bids for an electric light plant, as 
suggested and described in the following report: The estimated cost would be 
for steam plant, $7,000; electrical plant, $23,000; total, $30,000. Cost of adding 
one boiler, $1,750; cost of adding one 80-light dynamo, with lamps and circuit, 
$10,000. A. Wood, W. W. *fitchell and Robert Hogarty are the committee. 


MARSHALL, MINN.—Sealed proposals will be received until July 31 by the 
Common Council for the construction of a combined water and light plant in 
and for said village. The plant will include the following items: One brick 
power house and stack, one steam ‘power plant, comprising boiler, engine and 
pumps, set complete for use; one electric lighting plant. Proposals will be re- 
ceived for the water and lighting plant separately. E. T. Matthews is Recorder. 


KANAWHA FALLS, W. VA.—The Great Kanawha Falls Water Power Elec- 
trical Manufacturing and Land Company has been organized to establish 
a plant to utilize the natural power produced by the water fall at that 
place. The power is to be used in generating electrical power and trans- 
mitting the same to Charleston and other points. The capital is $2,000,000. The 
office is at Charleston, and the incorporators are Chas. M. Reed, of Baltimore, 
Alex. McClintock, of Philadelphia, and others. 


ROME, N. Y.—Sealed proposals for lighting the streets of the City of Rome 
with electric lights will be received until August 6. Proposals must be for 
one, three and six years, for 1,500 arc lights, more or less, of* 2,000 c. p., to be 
lighted every night from sunset to sunrise. Also for the same lighted from 
one-half hour after sunset till one-half hour before sunrise. A preliminary 
bond of $2,000 must accompany each proposal. For further particulars address 
Ald. Chas. A, Fowler, chairman of Lamp Committee, or K. S. Putnam, 
Chamberlain. 

WASHINGTON, D. C.—The War Department has made its report to the Senate 
concerning the feasibility of using the water power of the Great Falls of the 
Potomac for the purpose of lighting by electricity public buildings and grounds 
of the District. The conclusion of the report is that electrical power can readily 
be transmitted from Great Falls to Washington, and that there are available, at 
the lowest stages of the river, 6,395 h. p. without storage of water, and 8,648 
h. p. with storage, while only 4,408 h. p. are required for present lighting pur- 
pose. The total expense for 6,589 lights is given at $203,300; for one light, 
$52.33. 

YOUNGSTOWN, O.—Sealed proposals will be received by the Board of City 
Commissoners until August 11 for the following lighting propositions: Proposition 
No. 1.—For the lighting of all the territory in the city of Youngstown, now 
lighted by the Sun Vapor Lighting Company, for a period of not less than one 
or more than ten years beginning February 1, 1895. Proposition No. 2. —For 
the lighting of the entire city of Youngstown for a period of not less than one 
or more than ten years beginning December 1, 1894. Under this proposition 
bidders will state the price at which they will furnish 300 or more 2,000 nominaJ 
candle power electric arc lights. Bidders will state the annual price per lamp. 
H. W. Calvin is clerk. 


THE ELECTRIC RAILWAY. 


MIDDLETOWN, N. Y.—An electric road will be built through Benton avenue. 

LEWISBURG, PA.—A new electric road will be built between Lewisburg and 
New Berlin. 

WOODMONT, CONN. —The construction of an electric road connecting Savin 
Rock to Woodmont is in contemplation. 

WATERLOO, N. Y.—Work was commenced setting the poles on Exchange 
street for the extension of the electric railway on that route. 

SANDERSVILLE, GA.—The building of an electric railway from Sandersville 
to Tennville is under consideration. J. N. Gilmore can give information. 

SYRACUSE, N. Y.—The Syracuse Street Railway Company has secured a site 
for the erection of its power house. The building is to be of brick 120x150. 

DUBOIS, PA.—The electric haulage power house at Brock mines was destroyed 
by fire. The power house, motors and engines were destroyed. Loss, $7,000. 

POTTSVILLE, PA.—The new line which the Schuylkill Electric Railway 
Company will construct if Council gives its consent will ramify the thickly 
populated portions of said city. 

TAMPA, FLA.—The Tampa & Palmetto Beach Railway Co. has been incorpo- 
rated. The purpose is to cconstruct, build, equip, own and operate a street rail- 
way in the city of Tampa, and the suburbs thereof. 

BALTIMORE, MD.—Jefferson Walsh & Son will erect the new power house, 
69x300 feet, on South Howard street, for the Baltimore & Ohio R. R. Co. The 
structure is to be of brick, stone and iron and is to cost $47,000. 

NORRIDGEWOCK, ME.—At a special town meeting to see if people favored 
the building of an electric railway from Skowhegan, a resolution was adopted 
in favor of its construction, leaving all matters of location and manner of con- 
struction to the selectmen. 

DE PERE, WIS.—The Electric Light and Power Company decided to put in a 
flume and water wheel for the exclusive use of their plant, instead of taking the 
power from the Columbian Mills as at present. The improvement will cost 
about $5,000. The contract has been let to Janos Shepard. 


PLAINWELL, MICH.—J. Neeley, owner fof mills at Gun Marsh, has made a 
proposition to the citizens of Plainwell and Otsego to furnish them with electric 
lights. He will establish his plant and transmit the power from his flouring 
mill,seven miles from Plainwell, where he can obtain a fall of water of 100 feet. 

RUTLAND, VT.—Mayor Kingsley has made a report from the Special Commit- 
tee on the application of the Rutland Street Railway Company for a permit to 
institute electric power. The report included a statement of what changes the 
company propose in the line of railway and the features of the proposed system. 
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MALDEN, MASS.—The directors of the Malden, Melrose & Stoneham Street 
Railway Company have petitioned the selectmen of Stoneham for the location 
of tracks and permission to use the trolley system from Farm Hill, through Main 
street, through the Woodland Road to the Medford tine. 


PHILADELPHIA, PA.—The Philadelphia, Cheltenham & Willow Grove Elec- 
tric Railway Company has awarded the contract to build the line from Rising 
Sun to Jenkintown over the York turnpike, to Wm. Wharton, Jr. Work is to 
commence on the line August 1, and must be completed through the borough 
of Jenkinstown by November 1. 


PHILADELPHIA, PA.—The contract for the new power house to be erected on 
the south side of Callowhill street, above Twenty-Sixth, for the Hestonville, 
Mantua and Fairmount Railway Company, has been awarded to Chas. McCaul, 
who submitted plans to the building inspectors, who approved them, The 
estimated cost of the building and machinery is $250,000. 


SYRACUSE, N. Y.—A site for the powet house of the Syracuse Electric Rail- 
way has been purchased of A. C. Belden. It is situated between Tracy street 
and the canal, in the Third ward. A brick building will soon be erected 120x 
150 feet. Electricity, with which to operate all the company’s lines, will be 
generated there. The plant will be capable of supplying power for 60 cars. 

SUMMIT, N. J.—The Township Committee, Chas. Day presiding, met to 
determine whether the franchise to erect an electric light plant should be 
granted to Messrs. George V. Muchmore and Jonathan Bonnel, of Summit, 
and Gilmore and Rundle, of New York. The members of the company agreed 
to have a specific contract drawn up to be submitted to the committee for 
approval. 


COHOES, N. Y.—$3,500 was added to that already subscribed for the proposed 
electric belt line street railroad in Cohoes. The necessary $5,000, which is 10 
per cent. of the capital stock of the new company, which must be paid in before 
the road can be incorporated, was paid in in cash, and the selection of fifteen 
incorporators and nine directors was deferred one week. Already $27,760 has 
been subscribed toward the project. 


NIAGARA FALLS, N. Y.—The Niagara Falls Whirlpool & Northern Railway, 
the new electric railway to be constructed on the streets of the city, reported 
that they were ready to begin work at once, but had found that it was impracti- 
cable to build on Bellevue avenue from Whitepool street to Main street. They 
therefore asked the Council to change their franchise so that they could go 
down Chase avenue instead. 


COLUMBUS, O.—A movement is on foot to build an electric road from 
Columbus to Cincinnati. Right of way was granted by the County Commis- 
sioners, over the old national road from Columbus to the Madison county line. 
The persons who secured the right of way are Probate Judge L. D. Hagerty, 
Columbus ; Henry B. Moorehead and Dennis Dwyer, Cincinnati, and O. M. Brown, 
Dayton. Other counties will be asked for the privilege of building the line 
through the public highway. 


CHICAGO, ILL.—Sealed proposals will be received until August 2 for furnish- 
ing and delivering to the city of Chicago, at the city lamp shop, Rice and Lin- 
coln Streets, Boulevard lamps as shall be ordered by the City Council, for which 
special assessments shall have been levied during the term ending June 1, 
1895. Each lamp shall consist of a malleable iron frame, cast iron ornamental 
crown, opal glass shade, copper ventilation and glass globe. H. J. Jones is 
Commissioner of Public Works. 


RED KEY, IND.—The much-talked of project to link Dunkirk and Red Key 
together with an electric railway has now developed the first step to reality. 
At a special meeting of the City Council at Red Key, Chas. B. McCulloch, of 
Boston, was given a franchise of the streets for the railway and the city con- 
tracted with him for street lights for a term of ten years, at $1,500 per annum. 
The same steps will be taken at Dunkirk, three and one-half miles distant. 
The power house for all will be located half way between the towns. 


POTTSVILLE, PA.—Mr. S. B. Edwards, solicitor for the Pottsville, St. Clair 
& Minersville Electric Railway Company, said that the company will be ready 
to commence building its road immediately after the Borough Council shall 
have given it the fright of way to occupy certain streets of the town. ‘The 
road is to be ten miles in length and there is acapital of over $150,000 to back 
it. Wilbur S. Sadler, of Carlisle, 1s president. Mr. Edwards says that by an 
act of Assembly his company can occupy about 500 feet of the Schuylkill Electric 
Railway Company’s lines for crossings and circuit connections. 


PERSONAL NOTEs. 


THE SOLAR ARC LAMP, which has recently been placed on the market with 
so much success, is the invention of an electrician not unknown to the fra- 
ternity, and the portrait we publish herewith will be recognized by many 
workers in the electrical field as that of 
Mr. Gerg Kirkegaard. Mr. Kirkegaard 
was born in Copenhagen, Denmark, in 
1863, where he received a fairly good edu- 
cation under a private tutor up to his 
fourteenth year, when he was apprenticed 
to learn the trade of a mechanical engi- 
neer. After hisapprenticeship he attend- 
ed the Technical Institute, from whence 
he was graduated with high honors. He 
worked for some time in the Royal Navy 
Yard in Copenhagen, and later with John 
Crane & Co., at Govan-on-the-Clyde, Scot- 
land. He arrived in New York in 1886, 
and at once entered the employ of the 
Edison Company as a machinist in the 
shops, from which position he was rapidly 
advanced, first to draughtsman at the 
works, and later to become Mr. Edi- 
son's private draughtsman at his labora- 
tory, where he remained two years, until 
1889, when he visited his native country 
to attend the exhibition then being held 
there. Upon his return he was employed 
by the Excelsior Electric Company to take charge of its lamp department, and 
later acted in the same capacity with the Universal Arc Lamp Company. In 1891 
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he brought out his first invention in arc lighting, and has since taken out several 
patentsonarclamps. He is the patentee of the lamp manufactured by the Gen- 
eral Incandescent Arc Light Company, which was one of the few arc lamps award- 
eda medal atthe World’s Fair. Mr. Kirkegaard isa member of the American In- 
stitute of Electrical Engineers, and is well and favorably known both in the fra- 
ternity and among his courftrymen in the United States. It was he who con- 
ceived the idea of erecting a statue in Central Park, New York, of Bertel Thor- 
waldsen, the world-famous Danish sculptor, the cost to be defrayed by voluntary 
contributions from the Danish residents of New York and Brooklyn. His efforts 
have arrived at a successful fruition, and the memorial will be in position for 
dedication in November next. Mr. Kirkegaard is now superintendent of the 
Solar Arc Lamp Company, of 351 and 353 Jay street, Brooklyn, which was re- 
cently organized by him. With the qualifications of both a skilled mechanic 
and a man of unlimited energy, we predict for him a prosperous future in the 
business in which he is now interested. 


MR. EDWARD CALDWELL has resigned the editorship of the Street Railway 
Gazette, and accepted a position on the editorial staff of the Street Railway 
Journal, 


MR. HORATIO A. FOSTER has accepted the editorship of our esteemed 
monthly contemporary, Electric Power. Mr. Foster, who is also the American 
representative and assistant of Prof. Geo. Forbes, brings to the position a wide 
knowledge of electrical engineering gained in central station work and in con- 
nection with his duties as electrical census expert, and a direct acquaintance 
with editorial duties from his former editorial connection with Electrical Indus- 
tries. 


MISCELLANEOUS NOTES. 


HIGH SPEED COMPOUND ENGINES.—In a recent test of three 440-h. p. 
compound Westinghouse engines made for the United States Government pump 
ing plant at Sault Ste Marie, Mich., the expert, Mr. Julian Kennedy, reported 
that with 150 pounds boiler pressure and no vacuum, the steam consumption per 
i. h. p. was 22.39, 21.66 and 21.84 pounds per hour respectively, the consumption 
per brake h. p. being about 10 per'cent. greater. 


TESLA AND MOORE.—The following extract is from a newspaper syndicate 
article entitled ‘‘Light Without Lights.'’ ‘‘It may be mentioned at this point 
that to D. McFarlan Moore, the American electrician, who has done as much to 
popularize the use of electric light as any living man probably, belongs the 
credit of having first called the attention of scientists to the impending change. 
Tesla has indeed been experimenting for years, and long ago indicated the lines 
along which the transformation would be wrought. Mr. Moore, however, dem- 
onstrated why the near future will witness the commercial adoption of the 
transmission of light through tubes, and that electricity is to be the agent of 
this consummation. * * Mr. Moore makes the assertion that electric sparks 
rapidly succeeding one another in a vacuum are the key to the whole treasure 
house. This fact is shown by means of an ingenious contrivance now familiar 
to most electricians, in which the current of electricity is repeatedly broken by 
rapid vibrations. The vibrations produce a corresponding number of sparks 
which act upon the ether in a bulb duly placed to be effected in precisely this 
manner, with the result that the whole bulb gives forth light. Such electricians 
as Nicola Tesla and McFarlan Moore would not put the condition of things into 
such simple words, Mr. Moore, indeed, saying, and very scientifically, no doubt, 
that the whole thing is the result of the current being rapidly disrupted by a 
magnetic field exterior to the evacuated space.’’ 


Crave and Sndustrial Motes. 


THE GENERAL ELECTRIC COMPANY has closed a contract for the elec- 
trical equipment of the new road of the Jacksonville Railway Company, consist- 
ing of two 100 kw. generators and nine double-motor equipments. 

THE WASHINGTON CARBON COMPANY, of Pittsburgh, Pa., is building a 
75x190 foot extension to its present factory at Washington, Pa. The present 
quarters were found to be inadequate for the rapidly-growing demand for its 
carbons. 

ROGER & ATWATER, 214 Pine street, San Francisco, have taken the agency 
for Pacific Coast for A. O. Schoomaker, 158 William street. They carry a full 
line of his India mica, cut, uncut and stamped for segments, and can con- 
sequently fill orders promptly. 

THE HARRISON BOILER WORKS, Philadelphia, send us a well gotten up 
pamphlet on the Cochrane Separator, containing detail view of this well-known 
apparatus with directions for placing and connection, and other information 
useful to purchasers and steam users in general. 

THE BERLIN IRON BRIDGE COMPANY, of East Berlin, Conn., has re- 
ceived the contract from M. E. Henry & Co., of New York, N. Y., to cover their 
stone yard with an iron roof, and also for a traveling crane. The building will 
be 50 feet in width and 10 feet in length, constructed entirely of iron, the whole 
space to be controlled by the traveling crane. 


THE KEYSTONE ELECTRIC COMPANY, of Erie, Pa., has sold 34 elevator 
motors to the Smith-Hill Elevator Company, Quincy, Ill. The reports’and testi- 
monials received from users of the Keystone elevator motor are gratifying, so 
much so that the company has decided to devote almost its entire attention to 
the manufacture of these motors, and will make them its specialty hereafter. 


THE SHOOK-ANDERSON MANUFACTURING COMPANY, of Pittsburgh, Pa., 
has been awarded the contract for furnishing and installing the engines, boilers, 
heaters, pumps and piping for the Norfolk Street Railway Company, Nor- 
folk, Va. ‘This contract .amounts to $40,000. The same company has also just 
completed a contract with the Indianapolis Street Railway Company for piping, 
pumps, heaters, etc. Jt has also just installed in its shops a new Babcock & 
Wilcox double boiler of 350 h. p. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, anticipating to some ex- 
tent the present condition of the market in this respect, to porcelain tubes, 
arranged some time ago to carry a very large stock of these goods, and is now 
in shape to meet all demands. It has just issued a complete catalogue of elec- 
trical porcelain goods and is distributing the same among the trade, and will 
be pleased to send them to any who have not been supplied. 
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JAS. I. AYER & CO., St. Louis, Mo., as engineers for J. L Hudson, St. 
Louis, have closed a contract for one 15 kw. and one 25 kw. M. P. 110-volt 
generator, to be direct connected to Russell engines,the plant to be installed in 
J. L. Hudson's clothing house. The same firm are also engineers for the plumb- 
ing and steam fitting, the contract for the boilers and other apparatus not having 
yet been let. 


GEO. L. COLGATE, 136 Liberty street, New York, is sending out catalogues 
and circulars of some of the standard articles for which he is exclusive selling 
agent in this territory, or for the entire United States. Among these are the 
McNutt incandescent lamp, made at Warren, O., the swinging ball lightning 
arrester, Star wire mouldings and the excellent Whitney voltmeters, ammeters 
and indicators. 


THE SEBASTIAN LATHE COMPANY, Cincinnati, O., in a . 48-page 
pamphlet gives descriptions with prices of the numerous forms of engine 
and speed lathes and other machinery manufactured by it. The descriptions are 
full and the engravings of good size and well executed. Besides numerous 
lathes there are illustrated and described various other tools, such as drill 
presses, shapers, etc., castings for engines from one to six horse power, and 
machinists’ supplies. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY has 
issued a neat pamphlet on the stopper incandescent lamp, which, commencing 
witha short account of incandescent lamp litigation and the lighting of the 
World’s Fair, gives illustrations and particulars concerning the stopper lamp. 
In the section on *‘Tests’’ it is stated that instead of the candle power decreas- 
ing with age, with the stopper lamp after 600 hours there is absolutely no fall 
in candle power whatever and no material increase in average watts per candle 
required. 

MESSRS. F. E. BAILEY & CO., Betz Building, Philadelphia, report the 
following recent sales of Eureka Oil Purifiers: W. R. Fleming & Co., New 
York and Boston; Bausch & Lomb Optical Co., Rochester, N. Y.: the 
Portland Hotel, Washington, D. C.; The Newtown Electric Light & Power Com - 
pany, Newtown, Pa.; The Oneida Electric Light & Power Company, Oneida, N. 
Y.; the Cerealine Manufacturing Company (two barrel), Indanapolis, Ind. ; 
Messrs. C. R. Rumpp & Son's new building, Philadelphia, Pa.; the Bavaria 
Brewery, Wilmington, Del.; Germania Park & Steamboat Company, Philadel- 
phia, Pa.; Sauquoit Silk Manufacturing Company, Scranton, Pa. Orders fora 
number of machines have also been received for Cuba and elsewhere. 


THE GARLOCK PACKING COMPANY.—In 1883, Mr. O. J. Garlock, whose 
occupation at that time was chief engineer for the firm of Bartle & Eames, in- 
vented a packing, and after many successful experiments applied for and was 
granted letters patent for the United States and Canada. Being a practical 
engineer he fully understood what was wanted in the way of a packing for 
steam, water and ammonia. The business was commenced in a small way 
without capital, and the continued increase made it necessary to secure facilities 
for properly conducting it. The members of the firm at present are: O. J. Gar- 
lock, E. Nichols and F. W. Griffith, as organized in 1887. Since that time the 
business has developed with phenomenal rapidity, and the Garlock Company 
now manufactures its packings in Palmyra, N. Y., and Rome, Ga., and also 
has extensive offices and warerooms in New York at 136 Liberty street, Phila- 
delphia, Pittsburgh, St. Louis, Omaha and Chicago. It may be interesting to our 
readers to know that its business, notwithstanding the hard times, was nearly 
doubled in 1893 over the previous year. 

THE ELWELL-PARKER ELECTRIC COMPANY OF AMERICA, Cleveland, 
O., the representatives in this country of the widely known Electric Construc- 
tion Company, limited, of London and Wolverhampton, England, has issued a 
large page catalogue illustrating various forms of Elwell-Parker apparatus. The 
Liverpool Overhead Railway is one of the many important engineering works 
carried out by the home company, the list of which contains a large number of 
central station, street railway, copper depositing and other electrical plants. 
The specialties of this company are direct current dynamos, 10 to 1,000 horse 
power for traction plants, power transmission, lighting and copper depositing 
direct current motors, 5 to 500 horse power, for traction, power transmission and 
driving shafting, cranes, etc., in mills, factories, etc.; alternating current gen- 
erators, 50 to 500 horse power, for lighting plants; ampere meters, 10 to 2,000 
amperes, for direct oralternating currents; voltmeters, 25 to 600 volts, for direct 
or alternating currents. Illustrations are given of various sizes of dynamos, a 
street railway truck, the generating station of the Liverpool Overhead Rail- 
way, etc. 

FISHER & PORTER, 1025 Monadnock Block, report that they have just in- 
stalled two 80-h. p. M. A. Green engines in the Leland Hotel, where they are 
running two National dynamos for incandescent lighting. They have sold one 
150-h. p. “M. A.Green engine’ to the Freeport Electric Company, of Freeport, 
Ill,, for electric street railway work,and one 300-h, p. ‘‘improved Greene’’ engine 
to the Hammond, Whiting & East Chicago Electric Railroad Company, at Kast 
Chicago, Ind. Messrs, Fisher and Porter are Western representatives of the Al- 
toona Manufacturing Company, building the ‘‘M. A. Green’ engine, and of the 
Providence Steam Engine Company, building the‘‘Improved Green” engine, and 
report that the works of both companies are running full time, and that they 
see prospects ahead for a good business. They have received a letter from the 
Farmington Electric Company, of Farmington, Ill., where they installed last 
Fall the first ‘‘M. A. Green'' engine which had then been placed west of Pitts- 
burgh, stating that ‘‘the M. A. Green engine is a dandy, keeps right along doing 
its work without a jar or stop, giving us a steady, uniform light. We consider that 
our plant, purchased through and put in by Albert Fisher last Winter, is one of 
the best in the West outside of the large cities. We are satisfied that we could 
not have done better .’"‘ 


Business WMotices. 


BATTERY CUT OUT CHEAP.—Sensitive, reliable, never requires attention. 
Gas lighting much improved by its use. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 

OPEN AND CLOSED CIRCUIT CELLS.—The Hayden carbon porous cup No. 1; 
the Hayden carbon porous cup No. 2 cell; a Leclanche clay porous cup cell; a 
standard Fuller cell; a No. 2 Fuller cell; a single cylinder carbon cell; a double 
cylinder carbon cell. All reliable and efficient, and at prices lower than ever. 
THE HAYDEN-BOOKER MANUFACTURING COMPANY, 2140 DeKalb street, 
St. Louis, Mo. 








UNITED STATES PATENTS ISSUED JULY 2%, 18%, 
(In charge of Wm. A. Rosenbaum, 177 Times Building, New York.) 

523,354. ELECTRICALLY PROPELLED PERAMBULATOR; Emil E. Keller, 
Chicago, Ill. Application filed April 20, 1892. In a perambulator, the com- 
bination of a frame and wheels, with an axle, a worm wheel on such axle, 
a case for such worm wheel, and a support for such case, consisting of two 
parts on the axle, a large aperture collar about the same, two disc-shaped 
plates at the ends thereof, and anti-friction rollers between the disc-shaped 
plates and the parts on the axle. 

523,369. ELECTRICAL IGNITING DEVICE FOR GAS ENGINES; Alonzo J. 
Painter, Pasadena, Cal. Application filed July 8, 1893. The combination 
with the ignition chamber of a gas engine having opening in the wall 





No. 523,401—METHOD OF WORKING ARC LAMPS. 


thereof, of a bushing of insulating material in one of the openings, a metal- 
lic sleeve in the bushing, a contact carried by the shaft, an arm carried 
by one of the shafts, an arm secured to the casing of the ignition chamber, 
and a spring connecting the arms. 


523,371. SECONDARY BATTERY; Antoine Peyrusson, Limoges, France. Ap- 
plication filed November 1, 1893. In an accumulator, a positive electrode, 
the same consisting of metallic laminz, soldered to a central metallic core, 
end discs of lead retaining said lamine, capping discs of insulating mate- 
rial covering and projecting beyond the lead discs so as to prevent all con- 
tact thereof with the negative electrode. 


523,395. MULTIPLE FILAMENT LAMP; Albert L. Clough, Manchester, N. H. 
Application filed August 2, 1893. The combination with a multiple filament 
incandescent electric lamp provided with separate terminals of a switch 
provided with line terminals, an independent terminal and movable mem- 
bers co-operating with said terminals. 


523.3%. ELECTRIC RAILWAY SYSTEM; Albert C. Crehore, Ithaca, N. Y. Appli- 
cation filed July 20, 1894. In an electric railway system, the combination 
with the series of working conductors of a contact or contacts adapted to 
move from one section to another without break of circuit, a series of mag- 
netic switches for connecting the sections to a line, an auxiliary conductor 
over which the electromagnetic switches may be operated, and a storage 

; battery in a branch of the power circuit on the car around the auxiliary 
conductor branch. 

523,401. METHOD OF WORKING ARC LAMPS. William S. Horry, New York, 

N. Y. Application filed October 17, 1893. The method of suiting an alter- 

nating current to arc lamps which consist in causing said current to gene- 

rate a secondary current by means of a transformer, and permitting said cur- 

rents to magnetize the core of the transformer to saturation, whereby the 

current through the lamp decreases as the voltage or resistance between the 

1 lamp carbons increases. (See illustration.) 

523,444. CONTROLLING MECHANISM FOR ELECTRIC MOTORS; Charles H. 
Richardson, Philadelphia, Pa. Application filed April 26, 1894. The combi- 
nation, in controlling mechanism for electric motors, of the carrier, com- 
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posed of the box or casing having the end or front opening, the resistance, 
; the contacts thereof, reversing contacts, armature short-circuiting contacts, 
J and contact separator all contained within the carrier, and the switch actu- 
' ating lever mounted within the carrier and provided with the arm project- 
f ing therefrom by the end opening, and adapted to be actuated by the foot. 
523,453. MODE OF MOUNTING DYNAMOS ON CAR TRUCKS; William Biddle, 
Brooklyn, N.Y. Application filed October 6, 1893. The combination with 
the car axle and a dynamo of the equalizing bars, a transverse platform con- 
nected to and supported by the equalizing bars and carrying the dynamo, a 
pinion upon the shaft of the dynamo, and an engaging wheel upon the car 
axle for operating the dynamo from the rotation of the car axle, and longi- 
tudinally inflexible connections from the car axle to one pole piece of the 
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dynamo, whereby a constant relation is maintained between the car axle 
and dynamo, substantially as set forth. (See illustration.) 


523,460. INCANDESCENT ELECTRIC LAMP; Francis M. F. Cazin, Hoboken, 


N. J. Application filed December 7, 1892. An electric incandescent lamp in 
which the semi-conductive matter intended and adapted to glow is closely, 
directly and hermetically embedded in non-conducting solid matter made 
up of two parts of different points of fusion. 


523,461. ELECTRIC INCANDESCENT LAMP; Francis M. F. Cazin, Hoboken, 


N. J. Application filed July 24, 1893. An electric incandescent lamp, in 
which semi-conductive or carbonaceous matter is embedded in solid material, 
consisting mainly of two parts, one selected for high point of fusion and 
the other with regard to transparency and luminosity under the action of 
both light and heat, the part of the solid material intended to spread light 
being surrounded by an air space and by a cap or cover of highly transpa- 
rent material. 


523,471. ELECTRIC SNOW PLOW;; Louis J. Hirt, Somerville, Mass. Application 


filed November 20, 1893. In an electrically propelled snow plow, a metallic 
truck frame, having sides composed of two channel bars and ends composed 
of channel bars, and gusset plates to which the said side and end bars are 
secured. 


523,491. BLOCK SIGNAL SYSTEM; George L. Thomas, Brooklyn, N. Y. Ap- 


plication filed March 26, 1894. The signal system, comprising series of sig- 
nals, signal operating circuits under the control of a train, the train acting 
to cut out portions of the circuits, a main battery for each of said circuits‘and 
an auxiliary battery and circuit for controlling the signals when the main 
battery is cut out, and means under the control of the train for temporarily 
cutting out the said auxiliary battery from affecting a certain signal before 
the cutting out of the main battery from affecting that signal. 


523,566. EILECTRICITY COUNTER: Francois A. Brocq, Paris, France. Appli- 


cation filed September 21, 1893. In a counter for electricity, a vessel contain- 
ing liquid, in combination with an electrically controlled float in said liquid, 
the movement of which float serves to record the intensity of the current 
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to be measured, the float expanding with variations in temperature whereby 
its balance is maintained at all times. 


523,572. ELECTRICAL CONVERTER; Robert H. Hassler, Dayton. O. Appli- 


cation filed August 4, 1893. In an induction coil or converter, the combina- 
tion of the primary and secondary coils, and a magnetic core consisting of 
iron plates extending around the exterior of said coils and assembled in 
groups forming closed magnetic circuits, the core being of approximately 
hexagonal section, and the coils having a major portion of their surface 
uninclosed by said magnetic circuits. 


523,586. STARTING AND CONTROLLING DEVICE FOR ELECTRIC MO- 


TORS; Joseph W. Moore, Boston, Mass. Application filed April 25, 1894. 
In a starting and controlling device for electric motors, the combination of 
an armature-circuit divided into two branches or lines, a variable resistance 
or rheostat included in one of the btanches, a differentially wound solenoid, 
consisting of two helices, one of the helices being included in the other 
branch of the armature circuit and connected in parallel with the variable 
resistance and in series with the armature, and the other helix being in- 
cluded in another circuit and controlled by the first named helix and a con_ 
tact arm connected to the core of the said solenoid and adapted to cut in and 
out the variable resistance, the movement of the contact arm being controlled 
by said solenoid. 


523,613. TELEPHONE SWITCH; Jacob Oscar Aiegler, Boston, Mass. Applica- 


tion filed May 10, 1894. A telephone switch, consisting of fixed and movable 
members adapted to embrace and together sustain a receiver, said movable 
member being pivoted to swing about a vertical axis, into one or another 
position, and contact springs co-operating with said movable member, sub- 
stantially as described. 


523,617. SIGNAL TELEGRAPH; Claudius V. Boughton, Buffalo, N. Y. Appli- 


cation filed November 13, 1893. A signal telegraph, consisting essentially of 
a number of electric lamps arranged in a continuous line, a number of keys 
arranged upon a casing, each key being designated by a letter of the alpha- 
bet as a numeral, and electrically connected with the necessary lamps to form 
the dots and dashes called for by the letter or numeral of the key in opera- 
tion, and a printing mechanism electrically connected therewith, which 
automatically and simultaneously records each letter or numeral displayed 
upon the staff of lamps. 


523,630. TELEPHONE; Stephen D. Field, Stockbridge, Mass. Application filed 


April 7, 18%. Ina telephone, the combination of a compound diaphragm, 
composed of a plurality of plates and anti-friction bearing surfaces separa- 
ting and supporting the edges of said plates. (See illustration.) 


